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List of merchant mavine steam and sailing vessels from which International Meteorological reports 
U. S. Army, Washington. D. C., in time to be used in the preparation of 


Am, 
Br. 


Am. 
Br. 
Ger. 


Br. 


Ger. 


Dtch. 


Br. 


Am. 
Fr. 


Name of vessel. 


8. Adirondack ........... 


Alene 


Ambroeve ... 
AMOTIOR cess 
Amsterdam .... 
Arizona ..... ° 
Aurania....... 
Austerlitz .... 
Baltimore ............. 
Barracouta ...... 
Barrowmore .......... 
Bavarian 


Borderer 


British King .......... 
British Prince......... 
British Princess ...... 
Brooklyn City......... 
Buenos Ayres ......... 
Bulgarian 
Burgundia............. 
Canada 


Carribbean ............ 


Catalonia... 
Celtic ..... 
Chateau Lafite 
Circassia .. 
Circe 
y of Alexandria .... 
y of Augusta ....... 
y of Berlin .. 
y of Chester ..,..... 
y of Neweastle...... 
y of Para 
Ws ashington 
Claribel 
Discoverer 
Donau 
Earnwell 
Egypt 
Egyptian Monare or 
Elbe 


Elmfield . 
Ems 
Ethiopia ........ 
Etruria 
Euskaro......... 
ter City 
Explorer 
Paraday 
Conese 
Fulda 
Galileo ... 
Germanic 


Gothenburg City ...... 
Grreece 
Guyandotte ..... 
Hekla 
Helvetia... 
eves 
lowa 


King’s Cross .......... 
Knickerbocker ........ 
La Bourgogne ......... 


Captain. 


J. Sansom. 

J. Cameron. 
J.C. Adair. 

J. W. Morris. 
Samuel Risk. 
E. J. Seiders. 
H. Christoffers. 
F. MeKay. 

D. Williams. 
E. Bisson. 

R. Heintze. 

A. Potjer. 

8. Brooks. 

W. H. P. Hains. 
J. D. Frasier. 
J. Trenery. 

H. Hubbard. 

J. Ineh. 

M. Fitt. 

L. Santaulari. 
J. Martin. 

F. Manley. 

J. Notman. 

H. Parsell. 
John Kelly. 

Nowe ll. 

E. H. Freeth. 


J. H. Malet. 
R. Leask 

F. Dulac. 

J. Robinson. 
E. Penney. 

H. Daniel. 

A. MeNieol. 
d. J. Atkin. 
H. Davison. 
G. W. Mason. 
M. C. Ollivier. 
B. F. Doane. 
H. Young. 

R. Barrett. 

A. T. Crighton. 
J. Deaken. 


J. W. Catherine. 
A. W. Lewis. 
R. Bond. 


R. Townsend. 


@. L. Lockwood. 


J. W. Reynolds. 
I. Clinkskel. 

F. Henderson. 
C. J. Menzies. 

E. 8. Winspeare. 
R. 8. Rigby. 

J. Hughes. 

W. Topser. 

Cc. N. Mumford. 
J. Sumner. 

R. J. W. Briatow. 
R. Sander. 

T. T. Ching. 

H. 8. Quick. 

T. Jungst. 

W. Tyson. 

V ilson. 

H. Walker. 

8. de Fellerio. 
T. L. Weiss. 
H. L. Higgins. 
E. A. Brown. 
P. le Panu. 

de Luzarraga. 
E. le Templier. 
Hadt 

R. Ringk. 

F. Goicoechea. 
W. R. Pearne. 
W. Magee. 

P. J. Irving. 

J. A. Hodge. 
J.C. Brown. 

J. Harrison. 

J. Valiant. 

A. J. Jeffrey. 
R. Staples. 

R. B. Boaz. 

J. Goward. 

A. G. Thomsen. 
G. Cochrane. 
Foote. 

H. R, Freeman. 
E. W. Owens. 
w. Skjodt. 

A. W. Ball. 

W. Pearce. 

G. J. Mille. 

F. Kemble. 

E. Franguel. 


Dteh. 
Br. 
Belg. 
Am. 
Br. 
Ger. 
Dtch. 
Br. 


| Ger. 


Belg. 
Br. 


Ger. 
Br. 


Dtch. 
Br. 


Name of vessel. 


s, s La Champagne ........ 


La Gascogne 


Lahn 


Lake Ontario 
Lake Superior......... 
Lake Winnipeg... 
Lampassas ... 
La Normandie......... 

Letimbro.....-..... 
Liandatf City .......... 
LOrd Clive 
Lord Gough ........... 
Lord O'Neill 
ana 


Manhattan 
Manitoban. . 
Maritana .... 
Maryland 


Muriel... 
Nede rland . 


Noordiand ............ 
Norrona. 
Norse man . 
Nuec es 


Peeonic 


Pennsylvania.......... 
Piequa....... 
Polaria . 
Prinz W itliam 
Prussian .... .. ote 
Queen ........ 
Rhaetia..... 
Rhynland..... 
Robina ....... 
Roman 
Rosarian .. 
cnet 


Saale 
Saint Asaph ......,.... 
Saint Ronans.......... 
Salier ........ 
BantiagoO ...... 
Sarnia ........ 
Saturnia ...... 
Seandinavian ...... 
Slavonia . 
State of Georgia....... 
State of Indiand ....... 
State of Nebraska ..... 
State of Nevada ....... 
State of Pennsylvania . 
State of Texas ........ 
Stockholm City 
Switzerland ........... 
Taormina ..... 
Thanemore............ 
The Queen ... 
Tomas Brooks ........ 
Tower Hill. 

rave .... 


Vandyck 
Veendam ...... ... 
Venetian 


Captain. 


Boyer. 
Santelli. 
H. Hellmers. 

. L. Tranmar. 
H.C ampbell. 
W. Stewart. 

P. D. Murray 

M, B, Crowe i. 
G. de Kersabiec. 
G, Stenger. 

J. Chisholm. 

M. di Mareo. 

T. H. Gore. 

P. Urquhart. 

E. M. Hughes. 
A. Ferris. 


T. C, Huggett. 

M. Molle 

R. Griffiths, 

F. Stevens. 

Ww. Dunlop. 

G. Saville. 

w. Abbott. 

A. H. Luckhurst, 

S, Walters. 

T. L. Evans. 

R. J, Blacklin. 

S. Trott. 

Bahrends. 

G, 8. Locke. 

C, H. Grant. 

G, Elliott. 

J. . Johnston. 

Nickels. 

Tsakjen. 

R. Williams. 

J. Bolger. 

R. W. Sargent. 

B. Jones. 

H. C. Williams. 

J. 8. Garvin. 

Ww. W hiteway. 

J. Brander. 

A. MeKay. 

G, Lutz, 

G, Evans. 

Weyer. 

Thomas. 
Brown. 

Schmidt. 

H. N. Prins, 

J. Ambury. 

ogelwesang. 

A. J. Griffin, 

T. H. Smith. 

E. Maridox. 

D. M. Killop. 

T. Henning. 

J. Dove. 

A. Turpin. 

R. Karlowa, 

H. Richter. 

C. N. Hossock. 

H. Campbell. 

Thalenhorst, 

J. Allen 

J. Gideon. 

F. de Bengoa. 

J. Park. 

H. MeKay. 

R. P, Moore. 

H, Schmidt, 

W. A. Griffiths, 

G. Moodie, 

A. Ritchie. 

A. G, Braes. 

J. A, Stewart. 

A. J. Av Mann. 

Williams. 

W. Thompson. 

A. Matheson. 

C. Ludwig. 

J. Ueburweg. 

G, W. Koch, 

C. W. Simpson. 

G. T. Gondie. 

Larsen. 

E. F. Canal. 

J. MacAuley. 

R. Bennett. 

W. Willigerod. 

W. J, Fraser. 

J. Barber. 

W. MeMickan. 

F, Fisher. 

F. K. Bonjer. 

Parry. 


Swed. A. Kinnman. 
Belg. Waesland ............. -hmann, 
Westernland .......... Jamison. 
Br. Wetherby 8. Hi arrison. 
Ger. coed H. Barends. 
William Cliff.......... Winder. 
Br. Wisconsin............. J. P. Worral. 
Wyoming .. L. Rigby. 
Bel Zeeland... Bence. 
United States Naval. 
U. 8. C. 8. Blake.......... Pillsbury, 
U. 3. 8, Despatch ..... 
U.S, 8. Enterprise ..... B. H. MecCalla. 
U.S. R. 8. Franklin .............. B. 8. Richards, 
U. 8. R, 8. Inde ypendence Ww. Philip. 
U.S. 8. Juniata..... 
U.S. Laneaster ....... Kane 
U. 8. 8S. Michigan .... .. H. F. Picking 
U.S. S. Minnesota........ st 
U. 8. 8. New He coed J. F. Higginson, 
New York Heraid repor ts. 
Am. s. 8. Algiers ........ J. Seiders, 
_ H. Low. 
City of Chieago........ A. Redford, 
. J. Craig. 
Am. B.C, Knight .......... J, F. Springer. 
s. El Monte............ .. J. W. Hawthorne, 
Br. England .......... coces! A. F. Heoley. 
Ger Gellert......... C. Hebich, 
Fr La Bretagne ........... M. de Jousselin, 
Am New Orleans .......... T. P. C, Halsey. 
Rio Grande............ J. F. Lewis, 


Name of vessel. 


Sailing vessels, 


Br. 


Ger. 


bkt. Albatross.............. 
Am. bk. Albemarle .. 


Rus Ansio .... 

Br. Atossa.. bebe 
Ger Charlotte * Anua...... 
Am. bkt. C. 8. Bushnell...... See 
sp. Cyrus Wakefield ...... 
bg. Daisy Boynton ........ 
schr. Emma ©, Knowles 
Am, sehr. E. V. Dunenhower .... 
sp. R. Skolfield.... 
schr. Gertrude ............. 
Harry Prescott...... 
bk. Havana....... 
bg. H. B. Hussey. oats 
= Henry W arner...... eo 
Nor. . Her! of Herlofsen ..... 
Am. bk. L. L. Skolfield ......... 
Br. 
Am. yacht Iroqnois.. 
Br. bk, Jennie Parker 
Nor. Johannes Rod ......... 


Am. sehr. John A. Matheson.. 


b 


bkt. Jose E. 


pilot Joseph F. Loubat . 


John J. Hanson ....... 
John R. Bergen........ 
k. John R. eee 
More. 
Josephine ........... 


bk. Kennard ......... 
achr. Kensett 
Ger. bk. Kepler ........ 


Am. 


b 


p. Light vessel No. 45- 
Louis Walsh 
k. Mary Fink ............ 
Megunticook.......... 


bkt. Monsita ..... 


tern, Nantasket ... 
sehr. 


b 
Nor. 


Am. sehr. Orlando ..... 


Ger. b 
Rus. 
Dan. 
Nor. 
Br. 


Am. 


sp. Primers... 


cee 
k. Neptune..... 
os 


Otello .. 
Phebe ..... 


. Rialto ..... 
R. L. 
Sapphire 
Sarah A. Staples....... 


sp. Tillie E. Starbuck...,. 


Br. 


Veritas... 
William ochran. 


Captain. 


A. B. Bolt. 


B, Hilton. 
Hannes. 
W.H. Forbes, 
W. G. Kair. 
C, Holstrom. 
E. Robinson. 
Emil Kruger. 
. Selberg. 
A. RK. Lente. 
N. Hibberd. 
arding. 


. Foster. 
A. Ww Mayhew. 
A. G. Nicolieh. 


Eli Johnson. 

C. 8. Dunning. 

R. H. Cox. 

W. A. Turner. 

B. F. Rice. 

W. Hodgdon, 
. T. Paine, 

J. B. Kroger. 

G. L. Skolfield. 

Adam Smith. 

F. F. Norton, 

G. E. Parker. 

Gsjersten. 

W. K. Matheson. 

J. Stephens. 

H. Squires. 

B. Norton. 


Asmus Leonhard. 


C, Brown. 
J. McCarthy. 


J. A. Bettencourt. 


A. Smith. 

H, Oetken, 

ow Jackson. 
Pendleton, 

B. Darrah. 

E. E. Wallace. 

F. M. Wallace. 


E. A. Richardson. 


J. W. Cole. 
J. F. Hill. 
A. Matheison. 
Charles Knaebe}. 
M. J. Bond. 
M. Medero. 
G. Gerlach, 
Osear Heins. 
.. P. Jorgenson. 
E. Solveson. 
W. Thompson. 
J. Peterson. 

W. Murray. 
i. N. Gay. 
E. Curtis. 
Brophy. 

W. McCully. 
H, W. Dernier. 


were received at the office of the Chief Signal Officer, 
the W ‘eather Review Sor the month of February, 1889. 


Dteh. 
Br. 
| it. 
Am. 
Br. 
Ger. Ma repens 
Am. 
Br. 
B 
Minnesota ............ 
Ca 
Br. 
Am. 
Am. 
Br. 
Br. 
Am. 
Br. 
Br. 
Ger. Ro gh Castle .... 
Br. Ger. 
Am. 
der. Br. 
‘ Br. 
Ger. 
Br. 
r. pan. 
Am. 
r. 
Br. 
r. 
| 
Br | 
r. 
Ger. 
Belg. 
Ger. 
Br. 
Am. 
Dan. Span. 
Br Br. 
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UNITED STATES SIGNAL SERVICE 


WEATHER REVIEW. 


Vou. XVII. WASHINGTON CITY, FEBRUARY, 1889. No. 2. 


INTRODUCTION. 


This REVIEW treats generally the meteorological conditions | ‘* Precipitation.’’ In the table of excessive precipitation a 


of the United States and Canada for February, 1889, and is record of excessive monthly, daily, and hourly rainfalls for 
| February, 1889, will be found. In this issue of the REVIEW 


based of regular and voluntary of both | there also appears a summary, by stations, of excessive 
countries. — monthly, daily, and hourly rainfalls at regular stations of the 
On chart i the paths of the centres of nine areas of low Signal Service during the periods of observation. 
pressure are shown; the average number traced for February; Chart v exhibits the depth of snow on the ground at the 
during the last fourteen years being 10.7. This chart also ex- | close of the month, and its discussion appears under the head- 
hibits the approximate paths of the centres of seven de-| ing of “ Precipitation.” This chart also shows the limits of 
pressions traced over the north Atlantic Ocean; the limits of freezing weather during February, 1889. 
fog-belts west of the fortieth meridian, and the distribution of, Commencing with July, 1888, the meteorological means for 
field ice during the month. The areas of high and low theregular stations of the Signal Service have been determined 
pressure and north Atlantic storms are discussed under their from observations taken twice daily at 8 a. m. and 8 p. m. (75th 
respective headings. meridian time). These hours of observation have been perma- 
Chart ii exhibits the distribution of mean atmospheric press- nently adopted to supersede the former system of tri-daily ob- 
ure and temperature for the month. The mean temperature | servations taken at eight-hour intervals. The monthly mean 
was above the normal from the upper Missouri valley west- temperature for Signal Service stations represents the mean of 
ward to the Pacific coast, and thence southward over Cali- the maximum and minimum temperatures. 
fornia; it was also slightly above the normal in eastern Nova) In the preparation of this REVIEW the following data, 
Scotia. The greatest excesses occurred in, and north of, received up to March 20, 1889, have been used: the regular 
Dakota, northern Montana, and in northwestern Washington, semi-daily weather-charts, containing data of simultaneous 
where the means were 5°, or more, above the normal. In all | observations taken at 133 Signal Service stations and 24 
other districts the month was cooler than the average Feb- Canadian stations, as telegraphed to this office; 171 monthly 
ruary, the most notable deficiencies occurring east of the journals and 175 monthly means from the former and 24 
Mississippi River, and from the soythern part of the Lake monthly means from the latter; 557 monthly registers from 
region to the Gulf of Mexico, where they exceeded 5°. voluntary observers; 109 monthly registers from United States 
The distribution of precipitation for February, 1889, is shown Army post surgeons; marine records; international simulta- 
on chart iii, and the normal precipitation for eighteen years is neous observations; marine reports through the co-operation 
exhibited on chart iv. of the Hydrographic Office, United States Navy, and the “New 
The precipitation was deficient in the plateau and Pacific York Herald Weather Service;” monthly weather reports from 
coast regions, and in all districts east of the Mississippi River, the local weather services of Alabama, Arkansas, Colorado, 
except in the upper lake region and the south Atlantic states, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Michi- 
where there was a slight excess. On the eastern Rocky gan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New 
Mountain slope, in the extreme northwest, and the Missouri England, New Jersey, New York, North Carolina, Ohio, Oregon, 
and Rio Grande valleys the precipitation was in excess of the Pennsylvania, South Carolina, Tennessee, and Texas, and the 
average for the month. The current and normal precipitation Central Pacitic Railway Company; trustworthy newspaper 


in the several districts is treated in detail under the heading‘ extracts, and special reports. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for February, | westward to the upper valley of the Columbia River the mean 
1889, as determined from observations taken daily at 8 a. m. values were above 30.20. The mean pressure was lowest over 
and 8 p. m. (75th meridian time), is shown on chart ii by iso- the northern portion of New Brunswick, where it fell to 29.99 
bars. On July 1, 1888, the tri-daily observations of the Signal at Father Point. Over the western portion of the country the 
Service were superseded by observations taken twice daily mean readings were above 30.10, except in southern California 
at the hours named. A protracted series of hourly observa- | and portions of southern Arizona and New Mexico. 
tions has shown that the difference is almost inappreciable| As compared with the pressure chart for January, 1889, a 
between the mean pressure obtained from two observations | general increase in pressure is shown, except over the middle 
taken at these hours and that determined from tri-daily obser-, Rocky Mountain regions and in south-central New Mexico 
vations taken at eight-hour intervals. where there has been a slight decrease. The most marked 

The mean pressure for February, 1889, was highest at sta- increase has occurred from the Mississippi and lower Missouri 
tions in the middle and northern plateau regions of the Rocky valleys eastward to New England and the Atlantic coast states, 
Mountains, where it rose above 30.25. Within an area ex- where the mean readings in February were from .10 to .14 
tending from the south Atlantic and east Gulf states north- | higher than in the preceding month. Along the Pacific coast 
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the increase varied from .10 at the mouth of the Colambia 
River to .01 in the upper valley of the San Joaquin River. 
No material changes occurred in the positions of the areas of 
highest and lowest mean pressure. 

As compared with the normal pressure for February the 
mean pressure was above the normal, except in southern and 
southwestern California, southern New Mexico, and in the) 
Saint Lawrence Valley, where slight deficiencies were shown, | 
the most marked of which, .06, was noted at San Diego, Cal. 
At Yarmouth, N. 8., and Norfolk, Va., the mean pressure was 
normal. The greatest departures above the normal occurred | 
in northern Washington, where, at stations, they were more | 
than .15. Over the central portions of the country east of the | 
Rocky Mountains the February, 1889, means averaged about 
-05 above the normal. 

BAROMETRIC RANGES. 


The monthly barometric ranges at the several Signal Service | 
stations are given in the table of miscellaneous meteorological | 
data. The general rule, to which the monthly barometric) 
ranges over the United States are found to conform, is that. 
they increase with the latitude and decrease slightly, though 
somewhat irregularly, with increasing longitude. In the cur- 
rent month the ranges were greatest in southeastern Minne- | 
sota, where they exceeded 1.60, whence they decreased to) 
upper Michigan, where they were less than 1.20. From the 
upper lake region the barometric ranges increased eastward 
to New England, where they amounted to more than 1.60 in 
southern New Hampshire. From Minnesota westward the 
ranges decreased to less than .80 in the northern plateau 
region of the Rocky Mountains. Along the Atlantic coast the | 


ranges varied from .36 at Key West, Fla., to 1.61 at Manches- | 


ter, N. H.; between the eighty-second and ninety-second | 
meridians, .61 at Cedar Keys, Fla., to 1.58 at La Crosse, Wis. ; | 
between the Mississippi River and the Rocky Mountains, .72 at | 
Galveston and Brownsville, Tex., to 1.70 at Saint Paul, Minn.; 
_ in the plateau and Rocky Mountain regions, .58 at Fort Grant, | 
Ariz., to 1.30 at Poplar River, Mont.; on the Pacific coast, 52) 
at San Diego, Cal., to .85 at,Roseburgh, Oregon. 
AREAS OF HIGH PRESSURE. 


In the stady of areas of high pressure which were observed | 


preceded by general snow and attended by a decided cold 
wave; the temperature falling to —46° north of Minnesota on 
the 5th, and freezing weather occurred along the east Gulf 
coast and in Florida on the 7th. After the centre reached the 
lower Missouri valley it passed southeastward over Tennessee 
and northern Alabama and Georgia, and disappeared off the 
south Atlantic coast during the 8th. While the cold wave 
reached the east Gulf coast and northeastern Texas, it did not 
extend to Galveston and southern Texas, the movement of the 
high area being such as to cause —— winds in the west 
Gulf, thereby reducing the effect of the cold wave. This cold 
wave may be cited as an illustration of the statement previ- 
ously made by this office, that the appearance of a cold wave 
in Minnesota and Dakota is not invariably followed by a cold 
wave on the Texas coast. In this case the temperature at Bis- 
marek, Dak., fell from 38° on the 3d to —6° on the morning 
of the 5th, a fall of 44°; and the cold wave caused a fall of 20° 
at New Orleans, La., attended by freezing weather, while the 
temperature remained at about 50° at Galveston, Tex. 

III.—This area formed on the eastern slope of the Kocky 
Mountains on the 8th, and was apparently a part of the high 
area previously noted as central in the plateau regions. It 
moved eastward over the Southern States during the 9th and 
10th, inclining slightly to the north of east as it approached 
the Atlantic coast, while the pressure at the centre decreased 
slowly after the area passed the Mississippi Valley. It disap- 
peared east of the middle Atlantic coast during the 10th, and 
the increase of pressure during the night of the 11th at sta- 
tions in Nova Scotia indicated a northeasterly movement over 
the Atlantic. 

IV.—Number iv was first observed on the 14th north of the 
upper lake region, to the west of a severe storm in the Mari- 
time Provinces and to the northeast of an extended low area 
then covering the Rocky Mountain region. It passed south- 
eastward from the Hudson Bay region over the Saint Law- 
rence Valley and New England, attended by a cold wave in 
the upper Saint Lawrence valley and no marked change in 
temperature along the coast. The pressure at the centre de- 
creased during the southeasterly movement, and it disap- 
peared to the east of Nova Scotia on the 16th. 

V.—Number v appeared on the 15th far to the north of 


during the month of February it will be observed that during Montana and extended southward over the eastern Rocky 
the first half of the month an area of high pressure covered the Mountain slope during the 16th and 17th, causing on the lat- 
northern and central plateau regions, remaining almost sta- | ter date a decided fall in temperature as far south as northern 


tionary, but at times the centre oscillated between Utah and 
Oregon. While the pressure at the centre varied, it continued 
decidedly above the normal until the development of the storm 
in the Rocky Mountain region on the 13th. Seven areas of 
high pressure were observed during the month, five of which 
approached the stations from British America, and these, with 
one exception reached the Atlantic coast. The direction of 
movement while near the centre of the continent was more di- 
rectly south than usual, but after approaching the coast the 
movement changed to easterly. The four areas which left the | 
coast north of Hatteras, N. C., apparently inclined to the north 
of east after reaching the coast line. 

I.—This area of high pressure was a continuation of number 
vi described in the January REVIEW. On the Ist of the month 
it extended over the plateau and Pacific coast regions from 
British America to Mexico, the pressure at the centre being 
30.64. This distribution of pressure continued until the 13th, | 
the maximum pressure occurring on the 2d, after which the | 
barometer oscillated (but remained high) during the transit of 
two areas of high pressure over the eastern slope of the Rocky 
Mountains, one of which was apparently formed from the cold 
air passing eastward over the Rocky Mountains from this area, 
and the other moving southward from British America, with 
considerable energy, apparently caused a decline of barometric 
pressure over the plateau regions. 

IIl.—This area of high pressure appeared north of Manitoba 
on the 4th, while there was a severe storm central in the Lake 
region, and moved directly southward to the Missouri Valley, 


Texas. The movement of the centre of greatest pressure was 
first apparently to the eastward, and after reaching Manitoba 
it changed to the southward, disappearing while central over 
the Indian Territory on the 18th. This area of high pressure 
was followed quickly by high area number vi, of which it 
formed a part after the 18th. 

ViI.—Number vi was observed north of Montana on the 19th, 
and was apparently a reinforcement of the area previously - 
described. The centre of greatest pressure was transferred 
from the Indian Territory to north of Dakota between the 18th 
and 19th, after which the movement was rapid to the south- 
east, attended by decidedly cold weather throughout the North- 
west, Lake region, and central valleys. The centre passed to 
the lower Ohio valley on the 20th, when this area covered the 
greater portion of the country east of the Rocky Mountains, 
after which it moved eastward to the middle Atlantic coast, 
attended by increasing pressure at the centre. After reaching 
the coast line it apparently moved to the northeastward, and 
it was last observed over the Atlantic southeast of Nova Scotia 
on the 22d. 

VIl.—When the preceding area covered the eastern portion 
of the United States number vii appeared to the north of Idaho, 
apparently moving southward. It extended over the eastern 
slope of the Rocky Mountains and central valleys during the 
22d and 23d, attended by the most intense and extended cold 
wave of the month. In the extreme northwest the tempera- 
ture fell to —52°, and the barometric pressure reached the 
unusual reading of 31.16. On the 23d the temperature ranged 
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from —10° to —29° in the upper lake region, while it was | The storm moved eastward to Nova Scotia during the Ist, 
from —20° to —40° in Minnesota and Dakota. During the |causing severe gales in the Maritime Provinces, which con- 
passage of this cold wave over the Lake region the minimum tinued during the 2d, the centre of disturbance passing to the 
temperatures of the season occurred in the northern states east | ‘northeast after reaching the Nova Scotia coast. 
of the Mississippi and as far southward as Tennessee and Il.—This storm had also appeared within the limits of ob- 
North Carolina. During the twenty-four hours following the servation by the first telegraphic report of the month. 
_ 8a. m. report of the 23d the centre of greatest pressure passed When the preceding storm was central over Maine, this dis- 
from Manitoba to the middle Atlantic states, the barometer | turbance was approaching from British America and was cen- 
falling from 31.10 to 30.88 during the transit. The easterly, tral north of Manitoba. It passed southeastward north of the 
movement continued during the 24th, the pressure inereasing | upper lake region, causing fresh to brisk westerly winds, but 
at Sydney from 30.22 on the night of the 23d to 30.86 on the becoming more extended and apparently losing energy during 
morning of the 25th. A secondary area of high pressure (viia) the easterly movement. It could not be traced farther east 
formed over the Lake region on ‘the 25th, and moved north- than the lower lake region, but a secondary disturbance de- 
eastward over the Saint Lawrence Valley, where it continued veloped off the New England coast on the 3d and apparently 
until the morning of the 28th, but during the last twelve hours | moved northeastward over the Atlantic. 
of the month the centre of greatest pressure passed southwest-! III.—This storm was also first observed north of Montana 
ward to the middle Atlantic states. where it was central on the afternoon of the 3d. It increased 
The following table exhibits, in a concise manner, some of rapidly in energy and moved at the rate of about sixty miles 
the more in poseenent characteristics of the nigh areas : per hour during the night of the 3d, the morning report of the 
-- ~ 4th exhibiting a well-defined area of low pressure, bounded by 


First Last £ High circular isobars, central near Saint Paul, Minn., where the 
ghest pressure. ’ ’ 

observed. | observed. | £ | barometer had fallen from 29.82 to 29.18 in twelve hours. 
No. wi.cigttiot.— <=> | Within the west quadrants of this storm, at stations in the 
¢| ~leliztg!iB ie Station = “upper Missouri valley and at northern Rocky Mountain sta- 

| tions, wind velocities ranged from forty to sixty-six miles per 
— —— - “hour, and were in many cases accompanied by light snow. 

Miles. nches. | During the eg s sto 8 crease 

| | | Days. Mites During the easterly movement of this storm the snow increased, 
3t| 3:5 |280/ | ‘and gales continued in the Lake region and upper Mississippi 
8 wo 37| 8) 1-5 333) 9 Fort Smith, Ark........ 30-42, valley. The centre of disturbance reached its most southerly 
3| Qn Appelle and” Swift | latitude while passing over Michigan, from which point it 
VI New York City. | moved northeastward to New England and thence almost di- 
Vil ..... 20, «117 59 | 45 | 29-7 | 22 ‘Appelle, Ter.  reetly northward to the Saint Lawrence Valley. This storm 
44) 79; 30) 139) ind Rocks, Gulf of 30.92 was one of marked energy throughout its entire course, the 
clase see 30.76 pressure at the centre falling to 29.18 in the Northwest, and 


stalin = | then increasing to about 29.30 while passing eastward to the 
ae e New England coast, after which a second fall in the barometer 
AREAS OF LOW PRESSURE. occurred when the minimum pressure was observed. 

During the month of February that portion of the country | IV.—Number iv was observed north of Dakota on the 6th, 
southward of the Lake region was comparatively free from | when the preceding storm was central in the lower Saint Law- 
barometric disturbances of marked intensity. Of the nine ‘rence valley. It moved over the same general course followed 
areas of low pressure traced on chart i it will be noted that by the preceding storm, moving first southward to southern 
six were observed in British America north of Montana and | Minnesota and thence eastward over the Lake region and New 
Dakota, from which region they all moved in the direction | England, disappearing to the north of Nova Scotia on the 9th. 
of the Great Lakes, inclining first to the south of east, and It was a disturbance of slight energy, and, although clearly 
afterwards following the general course of the Saint Lawrence | defined, the pressure at the centre remained near 29. 80 during 
Valley. One area of low pressure was observed in the region | its transit, although it fell to 29.60 at Sydney, N. S., when the 


of the Gulf of Mexico, and one, which developed in the central 
Rocky Mountain region, after being forced southward to Texas 
passed northeastward to the Lake region. 


centre was near that station. 
V.—Number v was first observed in the region north of 
Dakota on the 9th, and followed the same general course as 


The following table exhibits the principal facts regarding | that described for the two preceding storms, except that after 
these low areas: reaching the longitude of Lake Huron its track was to the 
OO || | north of the Saint Lawrence River. It developed but slight 


First | | last | = | Lowest pressure energy until reaching the upper lake region, when it became 
well defined as a barometric disturbance attended by winds of 
“moderate force. The pressure at the centre reached its mini- 
Station. = mum while passing over Lake Huron, after which the isobars 
bounding the storm became more extended, and the location of 
= ) | th t ld not be det d after the 11th. Report 
asa) Ticks, | the centre could no etermined after the eports 
Halifax and Sydney, N -8 29.20 from the Atlantic coast indicate that a storm passed northeast- 
S| ¢| ward off the middle Atlantic and New England coasts, follow- 
Bl | 29-60 ing the general course of the Gulf Stream, about the time of 
9 49 | 100 47 77 | 2-0 | 29-2) 11 Saugeen, 29- 50 | f thi he Lak 
12| 110 47 95 | 1-0 | 37-5 | 12 Bye 29. 50 | the disappearance of this storm in the Lake region. 
2 Sh | Anticosti, Gait of BE. > VI and VIa.—The morning reports of the 12th indicated the 
Vill...) 20 | | of an area of low pressure from the region north of 
| Montana, while an area of high pressure covered the plateau 


‘and Rocky Mountain regions, extending from Washington Ter- 
ritory to Texas and the lower Mississippi valley. During the 


~ January. % Also at Sault de Ste. Marie, Mich., on the 16th. _ 


I.—This storm was partially described in the January RE- succeeding twenty-four hours the area of low pressure moved 
VIEW. The month of February opened with the centre of dis- | southeastward, covering the eastern slope of the Rocky Mount- 
turbance in Maine, north of Portland, with a well-marked |ains, the centre of disturbance being in Minnesota, while a 
barometric gradient to the west and south west, and westerly | secondary depression (via) covered eastern Colorado. During 
gales on the Atlantic coast as far south as Hatteras, N. G.| the 13th the low area in Minnesota disappeared by an increase 
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of pressure, apparently due to the advance of an area of high | passing from southern Mississippi to western Pennsylvania, 
pressure from the north, while from the same cause the dis- the barometer at the centre falling from 29.68 to 29.36 during 
turbance in Colorado was forced southward to New Mexico, and this interval. This rapid movement was apparently due to the 
apparently divided—one portion passing over Texas and de- southerly movement of the area of high pressure and attending 
veloping energy which resulted in the general storm traced as cold wave to the westward, which caused a “norther” in the 
via. It passed from Texas northeastward over the Lake region Southwest and a cold wave over the central valleys. The 
from the 15th to 17th, attended by general rains in all districts northeasterly movement continued during the 18th and 19th, 
east of the Mississippi and by snows in the Northwest. Therains and the depression disappeared to the northeast of New Eng- 
attending this storm were heavy in the Ohio Valley and mid- land on the latter date, but the westerly gales continued on 
die Atlantic and Southern States, and damaging floods occurred | the north Atlantic coast until the 20th. 
in the rivers of South Carolina. This storm moved at the rate) VIII.—Number viii developed in northern Montana on the 
of about sixty miles per hour during the first twelve hours of 20thand passed rapidly eastward over Dakota, Minnesota, and 
its northeasterly movement from northern Texas to northern the upper lake region, preceded by fair weather and warm 
Illinois. Its movement was somewhat retarded while passing | southerly winds and followed by general snows and the most 
over the upper lake region, and its direction was deflected to- decided cold wave of the month. Although the pressure at 
ward the north. After passing the upper lake region the the centre of this disturbance remained near 29.90 during its 
northeasterly movement was resumed. That portion of the passage over the continent, the barometric gradient to the 
low area which was apparently forced westward over New Mex- westward was well marked, owing to the unusually high baro- 
ico and Utah remained about stationary during the 15th and metric readings within the high area to the westward. The 
16th, and finally disappeared by a gradual increase of pressure rapid easterly movement continued after passing the Lake re- 
without causing any marked disturbance. gion, and it disappeared on the 23d to the east of Nova Scotia. 
Vil.—Number vii developed in southern Texas on the 17th,| [X.—Number ix appeared far to the north of Montana on the 
when the pressure was low over the Rio Grande Valley and 27th, although the pressure was low in that region during the 
New Mexico and an area of high pressure covered the northern | 26th, and also on the north Pacific coast on the 25th. It 
portion of the eastern Rocky Mountain slope. It passed rapidly passed eastward as far as Manitoba, where it was central at 
to the northeast, moving at the rate of seventy-five miles per the close of the month, but the pressure had increased at the 
hour during the night of the 17th, the centre of disturbance | centre during the easterly movement. 


NORTH ATLANTIC STORMS FOR FEBRUARY, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the depressions that appeared over the north | growing worse; 9.30 p. m., barometer 29.49 (749); midnight, 
Atlantic Ocean during February, 1889, are shown on chart i.| blowing a hurricane; barometer 29.33 (745), after which it 
These paths have been determined from international simul-|rose gradually. 27th, 4 a. m., barometer 29.41 (747); sea 
taneous observations by captains of ocean steamships and frightful from e. to ne. and n.; squalls of great violence from 
sailing vessels, received through the co-operation of the Hydro- e. Wind backed to ne., nne., and n. during the 27th, and 
graphic Office, Navy Department, and the ‘‘ New York Herald the barometer continued to rise.”’ 
Weather Service.” | The following abstract from the log of the s. s. “ Hungarian,” 
Seven depressions have been traced for February, 1889, of Capt. A. Langlois, commanding, shows the general character 
which five advanced over or near Newfoundland; one ap- of the storms which attended the depression whose approxi- 
parently developed south of Nova Scotia, and one first appeared mated path is charted southwest of the Azores on January 
southwest of the British Isles. The approximated paths of 26th and 27th: ‘‘ 25th, fresh se. wind and very hard squalls 
two depressions of great strength which appeared between the of wind and rain; sea very much confused from se. and west- 
Azores and the West Indies in the latter partof January, 1889, ward; noon, in N. 33°, W. 40°, wind very unsteady in force 
are also shown on this chart. from n.; 3p. m., hard squalls from nw.; 4 p. m., fresh gale 
Over the western portion of the ocean the weather during from nw.; barometer stopped falling at 29.38 (746); midnight, 
February, 1889, continued generally unsettled, with gales of hard gale and very heavy sea. 26th, 1 a. m., furious gale and 
varying force, until the 23d, after which fair weather predomi- terrific sea, sweeping clear over the ship; noon, in N. 31°, W. 
nated, until the close of the month. Over mid-ocean the 42°, moderating a little; wind backing to westward and 
stormy periods were the 9th, 13th to 17th, 21st and 22d, the | rather less sea.”’ 
remainder of the month being characterized by unusually fine The following are brief descriptions of the depressions traced 
weather and generally high barometric pressure. Over and during February, 1889: 
near the British Isles the storm periods extended from the Ist} 1,—This depression was a continuation of low area i, and on 
to 3d, 8th to 11th, 13th to 16th, and 26th to 28th, the severest the 2d was central over the east portion of the Gulf of Saint 
storms occurring during the first decade of the month. Lawrence, with pressure falling below 29.30 (744) and fresh to 
Ascompared with the corresponding month of previous years, strong gales to the thirtieth parallel. By the 3d the storm- 
the storms of the north Atlantic during February, 1889, were ‘centre had passed to the northward of Newfoundland beyond 


deficient in number and energy, more particularly over mid- 
ocean. Barometric pressure falling below 29.00 (737) was re- 
ported on but two dates, on the 3d over the northern portion 
of the British Isles, and on the 12th to the southward of Nova 
Seotia, while in preceding years correspondingly low pressure 
has been more frequently noted in February. 

The following extract from a report by Captain Brillonin, of 


the region of observation. 

9,.—This depression apparently developed northwest of Ber- 
muda on the 3d, and thence moved northeast to the forty-first 
parallel by the 4th, whence it probably passed northward over 
| Newfoundland, its course being attended throughout by gales 
of moderate strength. 
3.—This depression was a continuation of low area iii, which 


the French s. s. “ Ville de Bordeaux,” indicates the severe caused severe gales off the middle Atlantic and New England 
character of the disturbances which attended the depression | coasts during the 6th and 7th, and by the morning of the 7th 
traced between the West Indies and the Azores from the 26th | had advanced oyer the Gulf of Saint Lawrence. Moving north 
to the 28th, inclusive: ‘* 26th, noon, position by dead reckon- of east the depression was central north of the Banks of New- 


ing, N. 25° 27’, W. 54° 18’.; sea growing higher and higher; 


‘foundland on the 8th, and thence moved north of east to the 


barometer fell to 29.69 (754); the wind, from e. by s., in tame a fae fee meridian by the 9th, and at noon, Greenwich 


squalls alternated with calms all the afternoon; sea always 


time, of the 10th, had apparently advanced to the north of 
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Ireland, where it displayed considerable energy and occa- 
sioned hard gales over and near the British Isles during that 
and the following date. During the 11th the centre of dis- 
turbance moved eastward over the North Sea. 

4,—This depression apparently originated north of the 
Bahamas, and on the morning of the 11th was central off the 


| mites southwest from Seatari, heavy field ice. Ship “William 


Cochran,’ in N. 45° 35’, W. 48°, one piece of field ice fifty 
feet long, just awash. 

No icebergs have been reported! for February, 1889. This 
fact constitutes an unusual feature, as with the exception of 
the current and the preceding year, icebergs have been en- 


North Carolina coast, with pressure below 29.70 (754) and| countered over or near the Grand Banks in February since, 
moderate to fresh gales. By the 12th the centre of disturbance | and including, 1883. The field ice reported was also largely 


had moved northeast to the thirty-ninth parallel, attended by 
gales of hurricane force, and pressure falling below 29.00 (737). 
On this date the lowest barometer reading reported during 
the month, 28.32 (719), was noted by Captain Saville, of the 
s. 8s. ‘* Lemuria,” at noon, in N. 36° 50’, W. 66° 58’. During 
the 13th the depression passed northeastward over Newfound- 
land, and thence advanced north of east and disappeared 
north of the British Isles after the 15th, its. passage being 
attended by an apparent gradual decrease in ehergy. 

§.—This depression was central over the Gulf of Saint Law- 
rence on the 14th, with central pressure below 29.40 (747). On 
the morning of the 15th the storm was central over Newfound- 
land, where pressure falling below 29.30 (744) was indicated, 
whence it moved north of east to the thirty-ninth meridian by 
the 16th, attended by fresh to whole gales. By the 17th the 
centre of depression had moved southeast to the forty-ninth 
parallel, after which it disappeared in the vicinity of the 
Azores. A marked loss of energy was evidenced on the part of 
this storm after the 16th. 

6.—This depression was acontinuation of low area vii which 

eastward over the Gulf of Saint Lawrence, with press- 
ure below 29.30 (744). Advancing eastward to the thirtieth 
meridian by the 22d the storm-centre moved thence southeast- 
ward and disappeared northeast of the Azores, its course after 
the 20th being attended by gales of diminishing strength. 
7,—This depression first appeared southwest of the British 
Isles on the 26th, where pressure falling to about 29.50 (749) 
and strong to whole gales were reported. By noon, Green- 
wich time, of the 27th the centre of depression had apparently 
moved eastward over the French coast. 


OCEAN ICE IN FEBRUARY. 


deficient, when compared with the average for the month. 
FOG IN FEBRUARY. 

The following are limits of fog-areas on the north Atlantic 

Ocean during February, 1889, as reported by shipmasters : 

Entered. Cleared. | } Entered. Cleared. 

Date. --———- —| Date. | — 
Lat. N. Lon. W. | Lat. N. Lon. W. | | Lat. N. Lon. W. | Lat. N. Lon. W. 
| 
I} 4512 §0 28 | 45 06 51 13 || 16-17 40 48 7300 | Sandy Hook. 

4 45 26 4939 | 454 48 30 | 17 | 41 00 30 40 45 67 33 
4) 44 02 45 32 | 433 $0 15 | 17 | 40 39 68 32 40 27 70 13 
4-5 | 44 37 46 56 | 42 28 $2 30 | 17 39 55 68 48 | 40 25 69 10 
4-5 42 50 49 50 | 43 50 53 49 || 17-18 | 35 25 75 20 ¥, 00 75 30 

4-5 45 41 5048 | 4630 47 44 18 | 40 27 73 55 ew York. 
6) 4311 53 24 43 27 52 33 18 | 40 28 7915 | 4040 7I oo 
6-7 | 42 50 60 30 | 42 30 63 30 18 | 41 40 53 30 41 22 64 20 
7)\ 4515 4335 | 45 36 42 38 | 18-19 | 44 35 55 30 43 36 56 30 
7| 42 39 §2 36 | 42 50 50 20 | 18-19, 42 SI 5055 | 42 40 53 59 
7-3 | 480 4335 | 4555 4995 4608 | 4535 58 16 
12| 43 19 45 41 | 42 55 49 59 | 19 | 43 45 5434 | 43 37 55 56 
13 | 45 20 5107 | 45 20 53 30 | 19-20 46 57 4504 | 47 36 42 09 
13-14 | 42 45 49°7 | 42 54 35 | 19-20 | 45 30 47 30 | 44 50 51 09 
15 | 32 0 80 32 | ei 80 35 20 44 27 SI 37 45 14 54 12 
16-17 | 3535 7520 | NE. light-ship. | 24) 4449 4758 | 4501 48 37 

16-17 Galveston. 27 30 gt 30 | 

The limits of fog-belts west of the fortieth meridian are 
shown on chart i by dotted shading. In the vicinity of the 


Banks of Newfoundland fog was reported on thirteen days, as 
compared with five days for January, 1889, and seventeen 
days for February, 1888. Between the fifty-fifth and sixty- 
fifth meridians fog was reported on four days, as compared 
with ten days in January, 1889, and eight days in February, 
1888. To the westward of the sixty-fifth meridian fog was re- 


‘ported on three days, as compared with five days in January, 


1889, and eleven days in February, 1888. As compared with 


The following table shows the southern and eastern limits of the preceding month a marked increase in fog frequency is 


the region within which icebergs or field-ice were reported for 
February during the last seven years: 

Southern limit. Eastern limit. 
| 
| 


Month. _ Lat. N. Long. W.) Month. | Lat. N. |Long. W 
February, 1883 ......... 42 O1 52 46 || February, 1883........ 46 19 45 44 
February, 1884.......+.+! 42 00 50 oo | February, 1884........ 46 50 43 45 
February, 1885 ......... | 41 50 | St 12 || February, 1885........ 47 52 42 00 
February, 1886......... | 46 Io | 47 15 || February, 1886........ 48 00 44 47 
February, 1887 ......... 40 90 45 oo | February, 1887........ 46 26 41 50 
February, 1888 ......... 44 59 45 08 || February, 1888........ 44 59 45 08 
February, 1889......... 45 35 48 oo | February, 1889........ 45 35 48 00 


From the above it will be seen that during February, 1889, 
ice was encountered about two and one-half degrees north and 
four degrees west of the average southern and eastern limits 
for the month, as determined from reports made during the 
preceding six years. 

Field ice has been reported for February, 1889, as follows: | 
24th, s. s. “ Mars,” off the Banks, passed through small pieces 
of detached ice for thirty hours. Schr. “ Herman Babion’’ 
(no date), eighty miles west one-half south of Saint Pierre, 
Miquelon, encountered heavy drift ice, which extended all the 
way to Scatari. Schr. ‘Cecil H. Low” (no date), twenty’ 


shown near the Grand Banks, while to the westward of the 
fifty-fifth meridian there has been a decrease. The southern 
limit of fog has extended southward over the trans-Atlantic 
tracks east of the fifty-fifth meridian. 

During the 16th and 17th dense fog was encountered in the 


* Gulf of Mexico from Galveston, Tex., east-southeast to about 
~, W. 91° 30’, with rain, s. to sse. winds, and fresh ssw. winds 


at times. On the 15th fog was reported off Savannah, Ga., 
with variable winds and rain. On the Ist, 4th, 12th to 14th, 
and 18th to 20th fog was reported over or near the Banks of 
Newfoundland, with south to east winds, occasioned by the 
approach or passage of areas of low pressure. From the 5th 
to 8th, inclusive, fog occurred in that region, attending the 
passage of an area of low pressure from over the middle At- 
lantic states to the north of Newfoundland, and on the 24th 
fog was noted, with fresh, variable winds. On the four dates 
for which fog was reported betaveen the fifty-fifth and sixty- 
fifth meridians, areas of low pressure were located, respect- 
ively, over New England, the middle Atlantic states, and the 
Gulf of Saint Lawrence. Fog was reported off the Atlantic 
coast of the United States on the 16th, 17th, and 18th, with 
rain and variable winds. On the 18th a storm of considerable 
energy, which had advanced from the southwest, was central 
over the middle Atlantic states. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States 
and Canada for February, 1889, is exhibited on chart ii by dotted 
isotherms. In the table of miscellaneous meteorological data the 


monthly mean temperatures and the departures from the normal 
are given for regular stations of the Signal Service. The 
figures opposite the names of the geographical districts in the 
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colamns for mean temperature show the averages for the sev- 


eral districts. The normal for any district may be found by | 


adding the departure to the current mean when the departure | 
is below the normal and subtracting when above. 


The mean temperature was highest over southern Florida, | Stateand Station. County. 
where it rose to 69°.4 at Key West, and over the southern | 
extremity of Louisiana, where a reading of 66°.7 was noted at 
Port Eads. Values above 55° were reported in Florida south | 7 
of the twenty-ninth parallel, along the west Gulf coast, in the 
lower Rio Grande valley, over southern California, the south- | Fort Lyon ....... Bent......00- 
ern extremity of Nevada, and southwestern Arizona. On the yjddaiecows ”..... Middlesex... 
Pacific coast the means were above 50° south of the fortieth | Frida od 
parallel and in, and west of, the Sacramento and San Joaquin * "Georgia 
valleys, while along the immediate coast north of the fortieth | Po"sy{..------- Monroe . .... 
parallel they rose to or above 45°. The lowest mean temper- | Peoria........... Peoria....... 
ature for the month occurred in Manitoba, where a reading of | 
—5° was noted at Winnipeg. A line representing a mean Vevay............ Switzerland . 
temperature of zero is traced from western Manitoba south- | creseo ........... Howard. ... 
eastward over the valley of the Red River of the North to | Monticello....... ome Se 
Moorhead, Minn., and thence north of east to Port Arthur, | Kansas. | aad 
Ont. Within a limited area in south-central Colorado values | 
below 15° were reported. The mean temperature was below | ann  \.. 
32° north of a line traced from the Atlantic coast in about Landry 
Lat. N. 37°, westward to the Mississippi Valley, and thence | “*"diner;......... Kennebec ... 
west-southwest to central New Mexico and central Arizona, Cumberland...... Allegany 
and east of this line continued from central Arizona irregularly |, “sc _ Hampshire. 
west of north over the plateau regions. | Basen 
Bristol ...... 
The mean temperature was generally below the normal in Michigan. 
the middle and southern Rocky Mountain districts and over | Kslamazoo .. .... 
the entire eastern half of the country, except at stations in Minnesota. 
south-central and eastern Nova Scotia. It was above the | ™'™yapolis--... Sremaym ... 
normal from the upper Missouri valley westward over the | Fort 
northern Rocky Mountain districts to the Pacific coast, and | concord... Merrimack .. 
thence southward over California. The most marked depart-|,,NweJes ahd 
ures below the normal were noted east of the Mississippi River South Orange -::: Essex ....... 
and from the southern portion of the Lake region southward | coocrstows .... Otsego .. .... 
to the Gulf of Mexico, where they exceeded 5°. The greatest | Palermo ....---++| Oswego... 
excesses in temperature occurred at stations in Dakota, north-| Caldwell... 
ern Montana, northwestern Washington, and the middle and | 
upper Saskatchewan valley, where the means were 5° or more | Wauseon......... Fulton ...... 
above the average for the month. In Nova Scotia the depart-| ,).277". “ee 
ures above the normal varied from 1° at Halifax, N.S8., to Behe... 
° ennsylvania. 
4° at Sydney, C. B. I. cece Wayne ...... 
The following are some of the most marked departures from {yappian Hills... Clearfield... 
the normal at the older established Signal Service stations: South Cardia. | 
~~ Sumter...... 
Above normal. Below normal. —_ 
°. | Fort Concho ..... Tom Green.. 
Week | Jecksonville, New Ulm Austin ...... 
Fort Sully, Dak..... 5-0 Chicago, Ill......... - Orange 
BO, VAL 4-0 i innati, VO 7-7 Bird’s Nest Northampt’n 
DEVIATIONS FROM NORMAL TEMPERATURES. 
Washington. 


The following table shows for certain stations, as reported port Townsend .. 
by voluntary observers, (1) the normal temperature for a series | 


Jefferson .... 


|(1) Normal for the 


| 
| 


month of Feb. 


40-6 | 


(2)Length ofrecord. 


| 


17 


42-8 


Deviations from normal temperatures—Continued. 


| (5) Extreme monthly mean 
| temperature for February. 


| Be | 
2 iF 
fo} ° 
28.5 8 
23-5 
| 
58-0 —6.2 
| 
48-0 
26.0 
15-7 
32-1 
11-0 
17-9 
22-9 I 
27-6 |—4.6 
31-5 |—-0-6 
} 
34-8 
18-9 —2.0 
28-0 ° 
23-2 —I-5 
24-4 —1-9 
25-3 —2-4 
21.2 —4-1 
18.3 —6.2 
10.4 —3-8 
24-4 —1-3 
21-2 —I-3 
27-1 —4-1 
25-2 —4-4 
16.1 —4-9 
18.4 —3-2 | 
35-9 
27-1 —3-0 
20-2 —5-3 
44-8 +4-4 
42.6 +2-9 
17-4 —4-8 
13-4 
18.8 |—7-7 
43-3 6-8 
39-T 
30-1 
50-1 "3 
55-0 
14-2 —4-0 
33-9 
14-1 
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Highest. 


So 


| 3 
° 
23-1 1883 
17+7 1885 
58-0 | 1889 
1885 
15-5 | 1875 
47)| 1875 
25-1 1885, 
1-0 1875 
7-5 1875 
12.6| 1875 
20.8 1885 
24-6 | 1885 
52-4 1885 
13-3 1838 
19-4 | 1868 
16-5 | 1843 
19-3 | 1885 
19-6 | 1885 
11.2 1885 
10.6 | 1885, 
— 2.6 | 1875 
2.4| 1887 
14-7 1836 
21.6 1885 
22-8 1885 
10.5 | 1885 
9- 1885 
30-3 1875 
19-0 38'56'75 
11-3 1875 
32-7 | 1887 
31-0 1887 
13-3 1868 
13-7 | 1885 
16-7 | 1885 
41.8 1885 
32. 1885 + 
33- | 1885 
45-7 1885 
52.6 1883 
11-0 | 1885 
33- 1889 
29.8 | 1885 
8.1 1885 
31-7 1887 


of years; (2) the length of record during which the observa- 


MAXIMUM AND MINIMUM TEMPERATURES. 


tions have been taken, and from which the normal has been The highest temperatures for the month occurred in the 
computed; (3) the mean temperature for February, 1889; (4) lower Rio Grande valley, where a reading of 92° was reported. 
the departure of the current month from the normal ; (5) and Values above 80° were noted over southern and eastern Florida, 
the extreme monthly means for February during the period of | southern Georgia, southeastern Alabama, east-central Texas, 
observation and the years of occurrence : northern Louisiana, and southwestern California. 


ig 
3 
temperature for February. | 
| 
Stateand Station.| County. : 
Arkansas. ° \|Years ° ° © 
Lead Hill........) Boone....... 39°7 7 | 36-7 —3-0 | 49-9 | 32.2 | 
California. 
Sacramento ......| Sacramento .| 50.5 | 33 | 44-9 | 55-0 | 43-7 


At Sacra- 


mento, Cal., a maximum temperature of 80° was reported. 
__{5) Extreme monthly mean The lowest maximum temperatures occurred in the valley of 
the Red River of the North, east-central Wisconsin, and north- 
ern Michigan, where they fell below 40°. Over the northeast- 
. |ern part of the middle plateau region of the Rocky Mountains 
| the maximum temperatures were below 50°. At the following: 
~ | named stations the maximum temperatures were higher than 
for any preceding February during the periods of observation: 
885| Savannah and Atlanta, Ga., and Shreveport, La., 1° above 
1887 | Tecord of 1883; Little Rock, Ark., 1° above record of 1882; 


| 


| 
| peg 
32-3 | |_| I 1867 
| 26.6| 2% | 1867 
64-2 6 69.4 1887 
51.8 15 58.1 1883 
29-3 33 39-3 
ae: 22-3 33 32-4 1882 
35-8 | 22 1882 
| 
™ 15-5 | 17 1878 
a 21-4 36 1878 
24-0/ 15 35-2 1877 
3 : 7 32-2 25 41.6 1882 
32-1 10 40-1 1882 
ae 6 64-6 1887 | 
1% 20-9 48 28.7 1840 ; 
31.0 30 38-0 1877 
24-7 53 31-4) 1857 
43 26-3 10 30-5 1884’50 
27-7 16 33-0 1884 
hs 25-3 13 35-0 1882 
24:5 12 34-8 1882 
14-2, 24 29-9, 1877 
25-7, 19 39-6 1877 
22.5| 29 32.1 |. 1868 
Pe 31.2 26 37-2 1865 
29-6 18 1877 
21-0 35 31-7 1857 
21-6 35 27- 1859 
40.0 16 46-5 1887 
3 30.1 57 42-0 1851 
25-5 19 35-4 «1882 
40-4 10 47-9 1885 
Pai. 39-7 18 46-5 1885 
| 
22.2 24 29-1 1867 
24-6 24 32.0 1882 
} 26-5 9 32-4 1882 
50-1 8 55-1 1884 
— 43-0 20 51.1 1882 
40.6 5 48.0 1887 = 
- 49-8 16 56-5 1882 
=f 56.2 15 62.0 1882 
| 18.2 15 25-7 1877 
| 41.1 20 47-8 1880 
37-2| 24 43-0 1884 
20.9 22 32.8 1878 © 
47-0 | 1885 | of 
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Brownsville, Tex., 4° above record of 1884; San Diego, Cal., LIMITS OF FREEZING WEATHER. 
2° above record of 1883; Sacramento, Cal., and Olympia,| The southern and western limits of freezing weather for 
Wash., 1° above record of 1888. The most notable deficiencies | February, 1889, are shown on chart v. A line representing 
occurred in the middle Atlantic states, the upper Mississippi the southern limit is traced from the eastern coast of Florida, 
and Missouri valleys, the upper lake region, and over the jy about lat. N. 30°, westward through New Orleans, La., to 
southern plateau, where, at stations, the maximum tempera-| south-central Texas, and thence south of west into the middle 
tures were 20°, or more, below the maximum values for the| Rio Grande valley. A line indicating the western limit is 
corresponding month of previous years. traced from southwestern Arizona irregularly northwestward 
The lowest temperatures in the United States were reported through California to the coast in about lat. N. 39°. As com- 
in the valley of the Red River of the North, where areading of pared with lines representing similar data, traced for the pre- 
—43° was noted at Saint Vincent, Minn. The temperature fell ceeding month, a southward advance of freezing weather is 
below —30° over northern Minnesota, northern Dakota, and shown along the middle and east Gulf coasts and in the Colorado 
northeastern Montana. A reading of —32° was reported at Valley. In southeastern Texas the line for February trends 
Northfield, Vt. The minimum temperature fell to zero at sta- more to the northward. On the Pacific coast the limit of 
tions north of an almost direct line traced from southern New freezing weather remains about the same as in January, 1889. 
England to central Arizona, and east of a line traced irregularly 4 
northward from central Arizona to northwestern Montana. | FROST. 
Unusually low temperatures have not been reported, and at| As compared with the preceding month the southern limit 
a large majority of stations the minimum readings were con- of frost in Florida has changed but slightly; no frost was, 
siderably above the lowest values previously noted for February, however, reported in the state west of the eighty-second meri- 
notably in the northern and middle plateau regions of the Rocky dian, whereas in January it was noted along the Gulf coast as 
Mountains and along the north Pacific coast, where, at sta- far south as Manatee county. Along the middle Gulf coast 
tions, the minimum temperature was 20° to 30° above the low- | frost occurred frequently during both January and February, 
est February values of previous years. while along the west Gulf coast and in southern Texas the 
RANGES OF TEMPERATURE. southern limit in February was about five degrees farther 


The greatest and least daily ranges of temperature at Signal. north than in the preceding month. In southwest California 
bios stations are given in the table of miscellaneous fae soe | south of the thirty-fifth parallel frost was reported on the Ist, 
ological data. The greatest monthly ranges occurred over th to Sth, 15th to 19th, and 27th. 
northern Minnesota, northern Dakota, and northeastern Mon | TEMPERATURE OF WATER. 
tana, where they exceeded 80°. From this region the ranges 
decreased westward to the Pacific coast, where they were less. 
than 30° over western Washington, and eastward to the At- 
lantic, where they amounted to less than 50° on the south New 
England coast. The monthly ranges also decreased from 
Montana southward to the Mexican border, where they aver- 


The following table shows the maximum, minimum, and 
mean water temperature as observed at the harbors of the 
several stations; the monthly range of water temperature; 
and the mean temperature of the air for February, 1889: 


aged about 50°; southeastward to southern Florida, where 
they fell below 30°; and southwestward to west-central Cali-, Stations. | i | of air at 
fornia, where they were less than 40°. Max. | Min. | Range. | Monthly — 
The following are some of the extreme monthly ranges: | ee 
| | ° ° ° ° ° 
Greatest. Least. | Port, 48.8 44-3 | 46.4 | 45-2 
ond | 54-0] 48-2] 5-8 50-3 | 
Poplar River, 92-0 25.0 Eastport, Me 37°3 36-0 | I-3 36. 20.0 
Fort Assinaboine, Mont ............. 84-0 || Port Angeles, Wash. 25-0 | Galveston, Tex | 63-0 50-0 | 13-0 54-6 | 54-4 
82.0 || San Francisco, Cal 36.0) New York City ..... 36.0 30-0 | 6.0 | 32.3 | 28.0 
81-0 || Salt Lake City, 43-0 | Pensacola, Fla 59-9 51.0 | 8.0 55-4 51-9 
80.0 || Fort Grant, 43-0 | Portland, Oregon | 44-0 | 5-0 42-1 | 44-2 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and | upper Mississippi and Ohio valleys, Gulf States, and southern 
Canada for February, 1889, as determined from the reports plateau, from 58 to 67; middle Atlantic states, 83; and 
of nearly 1,500 stations, is exhibited on chart iii. In the | Florida, 92. It will thus be seen that the deficiency was 
table of miscellaneous meteorological data are given, for each greatest in the northern and central plateau regions and on 
Signal Service station, the total precipitation, with the de- | the Pacific coast, where, as a whole, there was less than one- 
parture from the normal. The figures opposite the names of | third of the normal precipitation for February. 
the geographical districts in the columns for precipitation and| Over the eastern Rocky Mountain slope, extreme northwest, 
departure from the normal show, respectively, the averages Missouri and Rio Grande valleys, and, as previously stated, 
for the several districts. The normal for any district may be | in the upper lake region and south Atlantic states, the pre- 
found by adding the departure to the current mean when the cipitation of February was above the normal. It exceeded 
precipitation is below the normal and subtracting when above. the normal by about 40 per cent. over the eastern Rocky 

The precipitation for February was below the normal in the Mountain slope, and in the lower Rio Grande valley there was 
plateau and Pacific coast regions, west Gulf states, and, with | more than doublethe normal amount. In other districts where 
the exception of a slight excess in the upper lake region and there was an excess the departures were not marked. 
south Atlantic states, in all districts east of the Mississippi| With respect to the marked deficiency of rainfall on the 
River. In those districts where the precipitation was deficient Pacific coast the months of January and February were not 
the percentages of the normal were about as follows: Northern | unlike, and therefore the aggregate rainfall for these months 
plateau, 7; middle Pacific coast region, 16; southern Cali-|in that region was unusually small. There was, however, in 
fornia, Oregon, and Washington ert A from 41 to 44; California a decided excess over the normal in both November 
middle plateau region, 48; New England, lower lake region,| and December, 1888, but on the north Pacific coast a marked 
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deficiency occurred in December with scarcely the normal 
amount for November. 


DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for a 
series of years; (2) the length of record during which the ob- 
servations have been taken, and from which the average has 
been computed ; (3) the total precipitation for February, 1889; 
(4) the departure of the current month from the average; 
5) and the extreme monthly precipitation for February dur- 
ng the period of observation and the years of occurrence : 


HAIL. 

Hail occurred during February, as follows: 4th, Independ- 
ence, Iowa. 5th, Cornish, Me. 8th, Nashville, Tenn. 11th, 
Banning, Cal. 13th, Albany, Astoria, and Mount Angel, 
Oregon; Port Angeles, Wash.; Embarrass, Wis. 14th, Fort 
Bowie and Phenix, Ariz. 15th, Tucson, Ariz.; Fresno, 
Cal.; Ypsilanti, Mich.; Wauseon, Ohio. 16th, Sacramento, 
Cal.; Elkader, Iowa; Leavenworth, Kans.; Cornish, Me.; 
Ironton, Mo.; Berlin Mills, N. H.; Factoryville and Nineveh, 
N. Y.; Wauseon, Ohio. 17th, New Market, Ala.; Chatta- 
nooga, Tenn. 18th, Holyoke and Westborough, Mass.; Al- 
bany, Ardenia, and Boyd’s Corners, N. Y.; Cedar Springs, 


| 


8. C. 19th and 20th, Quitman, Ga. 21st, Forsyth and Heph- 
(2. | | (Extrememonthlyprecip-|Zibah, Ga. 26th, Washington, N. C. 27th, Vevay, Ind.; 
| itation for February. Fréderick, Md, 28th, Jewell, Md.; Dale Enterprise, Va, 
- SLEET. 
Bta d station. Cc ty. = : 
Ful | Least. Sleet occurred during February as follows: Ist, Blue Hill 
Observatory and Dudley, Mass; Walla Walla, Wash. 34d, 
Year| Delphi,Ind. 4th, New London, Conn.; Saint Louis, Mo. 5th, 
Eastport, Me.; Fox Creek, Mo.; Geneva, Oswego, and Utica, 
my N.Y. 6th, Dudley, Mass. 7th, Cairo and McLeansborough, 
California. 47) Tll.; Franklin, Ind.; Walla Walla, Wash. 8th, Cairo and 
| | | S50 | 188? | Irishtown, Ill.; Cedar Springs, 8. C.; Chattanooga and Milan, 
Fort Lyon ....... Bent......... T. —o19/ 086 1874 |) 1880/Tenn. 10th, Louisville, Palo Altu, and University, Miss. 
| 1886 | ? y; 
Connecticut. | | | llth, Fort Buford, Dak.; Augusta, Ga.; Southport, N. C.; 
114 | 877 | Cape Henry, Va. 13th, Fort Yates, Dak.; Sheldon, Mont.; 
Merritt's Island. Brevard.....! 2-77 | 11 | 4.96 | | 6-01 | 1888) | 1882, Embarrass, Wis. 14th, Whipple Barracks, Ariz.; Dwight, 
Forsyth... covece Monroe...... 4-20 1S | 6.74 | 2-54 7-90 | 1882 I-19 | 1879 Ill. ; Wesley, Iowa ; North Loup, Nebr. 15th, Chicago and 
1887 | IIl.; Angola, Ind.; Clear Lake, Davenport, Webster 
Riley ............| MeHenry ....| | 3 | 1-23 | |1860, 0-03 | iss, | City, and Wesley, Iowa; Detroit and Marquette, Mich.; Du- 
: | | luth, Minn.; Columbus and West Milton, Ohio; San Antonio 
Sport...... » —2. . 8s og ’ 
Switseriand . $73 23 10.23 | 1884 | | i897 | TeX. 3 Milwaukee, Oshkosh, and Weston, Wis. 16th, Lewis 
Harrison ....| 1 3 21 1881 1859 o1nes, ay ette, an ke ers, 
Kansas. Harpe, Leoti, and Yates Centre, Kans. ; Holyoke, Mass.: De- 
a) . at. . 
Gardiner: ........ Kennebec... —1-71 9-47) ©58 1877) Northfield, Vt.; Lynchburgh, Va.; Hartmonsville, W. Va. 
Allegany .... 248 16 | 207 4-93| 1882 060 1877| 17th, Cairo and Golconda, Ill.; New Providence, Ind.; Fort 
Massachusetts. | | 'Reno, Ind. T.; University, Miss.; Kidder and Springfield 
sherst ......... H hire..| 3. 6. 8 
....... | 3:50 | | 1883 1865 | Mo. ; Locktown, N. J.; Northfield, Vt. 18th, New Hartford, 
Kalamazoo....... Kalamasoo.. 2.83 13 1-35 1877/ and Oswego, N. Y.; Columbus and Garrettsville, Ohio; Hart- 
| | 408) | 0-09 1877 | Monsville, W. Va. 20th, Mobile, Ala.; Mandeville, Mount 
Minneapolis ..... Hennepin....| 1-14 | 23 | 1-36 | 1869, T. 1877| Airy, and New Orleans, La.; Pearlington, Miss.; Washington, 
Fort Shaw LewisaClarke 0-39 | 19 | 0-70 | 0-31 | 1-04 | 1886, 1877|N. ©. 21st, Mongomery, Ala.; Augusta, Milledgeville, and 
Burlington 3-45 26 | 2.27 | —1.18 | 6-02 1886 | 0-53 1877 | “lle. Obi oath “Sai t Cal Santa Mari Cal: 
Gouth Orange .... Essex ....... 377) 18 | 249 | 6.10) 1881/10) 1877 ol 10, « a Lo ‘Springfield Mo a, Fort 
perstown..... Otsego....... | 2.99 | 1887 éo| d Duquoin, Ill.; Sain uis anc ield, 
Palermo Oswego 2.85 | | 283 | 7:20 | 1866 | i897 | Elliott, Tex. 26th, Fort Collins, Colo.; Cairo, Charleston, 
~ Caléwell..... 4-29 17 | 9.00! 1873 0.60 ANd Greenville, Ill.; De Gonia Springs, Ind.; Mount Saint 
6.49 | 88 ord, Vonn.; Washington Uity; Daitimore, Md. ; neva an 
Bole 5-39 | 19 | 0-35 | | 1872 | 1889 New York City, N. Y.; Hartmonsville, W. Va. 28th, North 
Dyberry ......... Wayne ...... 2.68 | 23 | 2.10 | —o 58 | 5 1884 | 0.60| 1877 Billerica, Mass. 
Grampian Hills.. Clearfield.. +43 17 | 1-96 | —1-47 | 7-62 1887 1 56 | ‘oy SNOW. 

Mi There were no dates during February on which snow did 
| 188 there was but one day on which it did not occur. ith the 

Gibson 5-08 | | —3-77 | | \ 
LAT exception of the 14th and 28th, snow was of daily occurrence 
Fort Concho..... Tom Green..| 0.85 | 16 | 2.57 | +1-72 | 3-38} 1882 | 0.00 { 3502 | in Michigan, and it fell on from twenty to twenty-four days 
(#4) 16 273 to-go) 1882 1-06) during the month in Montana, Dakota, Minnesota, Wisconsin, 
Strafford Orange ...... | 2-76 | 15 | 3-25 | +0.49 | 1887 | 0.30 | 1877 
to faa | shire, an aine. was least extensively reported on 
Wytherille 24 | 3:30 | | 1863 | 1877 | Ist and 2d, and most extensively reported on the 8th, 
iscomsin. 90 
| Dame 2g) | 790) 1869) ogo) and 25th. The southernmost latitude, about 32°, was reac 
“Washington. | | hi 00 the 20th and 21st, being about two degrees north of the 
Pers ..| 1-99) 34 | O56 | | limit for the previous month. 
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MONTHLY SNOWFALLS (inches and tenths) FEBRUARY, 1889. | 41; Oswego, 37.2; Saranac Lake, 35.2; North Hammond, 

The monthly snowfall of February exceeded twenty inches 28.6; Eden, 26.5; Buffalo, 26.1; Palermo, 26; Nineveh, 25; 
over a considerable portion of the Lake region and New Eng- | Ilion, 23.6; Hess Road Station, 23.3; Canton, 23.1; Roches- 
land, and in a few cases some remarkably large falls were | ter, 22; Wedgewood, 21; Fort Porter, 20.3; Queensbury, 20; 
recorded. Stations in Michigan, northern New York, and|South Canisteo, 16; Perry City, 15.9; Humphrey, 15.5; 
northern New England report more than forty inches, and | Geneva, 15.2; Angelica, 15; Le Roy, 14.9; Friendship, 14.5; 
extreme depths of 69.6 and 71.4 were recorded, respectively, Factoryville, 13.9; Cooperstown, 13; Penn Yan, 11; Ithaca, 
at Barnes’ Corners and Lowville, in Lewis Co., New York. | 10.7; Lyons, 10.5; White Plains,10. North Carolina.—Mount 


Along the Atlantic coast, south of New England, the monthly | Pleasant, 11.2; Southern Pines, 10.9; Chapel Hill, 10.5; Ra- 


falls reached six inches in but few instances, and for the most |leigh, 10.3. Ohio.—Wauseon, 19.1; Ruggles, 18; Canton, 
part ranged between one and four inches. Over a narrow area | 17.5; Kent, 17; Napoleon, 12.2; Gracey, 11.8; Worcester, 
extending from northern Georgia northeastward to West Vir- | 11.4; Garrettsville, 10.6; Tiffin, 10.5. Oregon.—Tillamook, 
ginia the monthly falls were generally above ten inches, and |4.5. Pennsylvania.—Salem Corners, 21.1; Pleasant Mount, 
exceeded twelve at a few stations. In the lower Ohio valley,| 19.5; Philipsburgh, 17.8; Wellsborough, 17.6; Grampian 
Tennessee, !owa, and the greater part of Nebraska, there was Hills, 17; Troy, 15.5; Nesbit, 15; Blooming Grove, 13.5; 
very little snow during the month. Florida and Louisiana Erie, 13; Le Roy, 11.3. Rhode Island.—Kingston, 9. South 
are the only states in which no snow fell during the month. | Carolina.—Belmont and Clinton, 14; Aiken, 13; Yorkville, 


Below are given all monthly snowfalls of ten inches, or more, | 
and in states or territories where the maximum depth was. 
below that amount, the station reporting the greatest is given: | 
Alabama.—Troy, 0.1. Arizona.—Williams, 17; Prescott, 12; | 
Cedar Springs, 11.2. Arkansas.—Ozone, 6. California.— 
Summit, 15; Cisco, 14; Emigrant Gap, 11. Colorado.— 
Ouray, 14.3; Glenwood Springs, 12.8; Rifle Falls, 12.1; T.8. 
Ranch, 11. Connecticut.—New London, 12. Dakota.—Bis- 
marck, 15.7; Rapid City, 13.5; Grand Forks and Spearfish, 
12.5; Webster, 12; Huron, 11.1; Kimball, 10. Delaware.— 
Newark, 1.8. District of Columbia.—Washington City, 3.5. | 
Georgia.—Athens, 7.5. Idaho.—Fort Sherman, 8. I llinois.— 
Lake Forest, 19.2; Fort Sheridan, 19; Kankakee, 13.2; Ma- 
homet, 10.9; Griggsville, Philo, and Springfield, 10.6; Pekin, 
10.5; Rockford, 10.4; Belvidere, Dwight, and Pana, 10. 
Indiana.—Columbia City, 12.8; Huntertown, 11.8. Indian 
Territory.—Fort Reno and Tulsa, 1. Jowa.—Cromwell, 12.5; 
Clear Lake, 11.5; Davenport, 10.1. Kansas.— Winfield, 12; 
Grenola, 10. Kentucky.—Catlettsburgh, 8. Maine.—Kent’s 
Hill, 33; Orono, 28.3; Eastport, 24.9; Cornish, 20; Lewiston, 
19; Gardiner, 18; Bar Harbor, 15.5; Belfast,14. Maryland.— 
Fort McHenry, 8. Massachusetts.—Nantucket b, 18; Royals- 
ton, 13.1; Gilbertville and Provincetown, 13; Williamstown, 
11.4; Nantucketa, 11; Brewster, Deerfield, Cotuit, and Mid- 
dleborough, 10. Michigan.—Bear Lake, 44.2; Fremont, 41.2; 
Benzonia and Calumet, 39; Traverse City, 37.5; Deer Lake, 
37; Atlantic, 35; Manistee, 33.4; Hart, 29.5; Benton Harbor, 
28; Berrien Springs, 27.8; Cassopolis and Montague, 27; 
Alpena, 26.9; Grand Haven, 25.4; Marquette, 23.7; May, 
23.5; Harrisville, 23; Big Rapids, 22; Northport, 21.8; Alma, 
21.5; Roscommon, 20.7; East Saginaw, 20.3; Omer, 20; Gul- 
liver Lake and Vandalia, 19.4; Colon and East Tawas, 18; 
Hastings, 17.9; Stanton, 17.8; Lathrop, 16.3; Flint, 15.5; 
Hillman and Marshall, 15; Port Huron, 14.8; Worthington, 
14.7; Swartz Creek, 14.4; Gladwin, 14.2; Berlin, Bronson, 
Eden, Paw Paw, and Thomasville, 14; State Capitol, 13.8; 
Highland Station, 13.5; Fort Wayne, 13.3; Lansing, Kala- 
mazoo, and Olivet, 13.2; Sand Beach, 13.1; Hudson and Wil- 
liamston, 13; Corunna and Ypsilanti b, 12.5; Sault de Ste. 
Marie, 11.7; Saint John’s, 11.6; Mottville, 11.2; Ovid, 11; 
Ypsilanti a, 10.9; Adrian, 10. Minnesota.—Pokegama Falls, 
17.3; Duluth, 15.2; Lake Winnebago and Leech Lake, 14.6; 
Minneapolis, 13.1; Saint Paul,12; Delano, 11. Mississippi.— 
Palo Alto and Pontotoc, trace. Missouwri.—Springfield a, 13; 
Springfield b, 11; Fox Creek and Pierce City, 10.5; Harrison- 
ville, 10.3. Montana.—Fort Keogh, 16.8; Fort Maginnis, 16.6; 
Fort Missoula, 11.4; Sheldon, 10.9. Nebraska.—Valentine, 
12.5. Nevada.—Burner’s Ranch, 26; Pioche,12. New Hamp- 
shire.—North Conway, 26; Berlin Mills, 21; Plymouth, 20; 
Hanover, 19; Walpole and West Milan, 18; North Sutton, 
14.5; Antrim and Concord, 12; Manchesterc, 11; Chester- 
field, Manchester a, and Manchesterb, 10. New Jersey.— 
South Orange, 10. New Mexico.—Fort Wingate, 19.2; Cool- 
idge, 14. New York.—Lowville, 71.4; Barnes’ Corners, 69.6; 


Number Four, 54.2; Constableville, 49; Utica, 44.2; Potsdam, 
2 


12.8; Cedar Springs and Statesburgh,10. Tennessee.—Rogers- 
ville, 5.2. Texas.—Fort Elliott, 2.2. Utah.—Fort Douglas, 
10.5. Vermont.—Strafford, 36; Northfield, 28.8; Middlebury, 
28.4; Chelsea, 26; Jacksonville and Saxton’s River, 20; Lun- 
enburgh, 18; Brattleborough, 16; Burlington, 15; Cornwall 
and East Berkshire, 14; Vernon, 10. Virginia.—Lynchburgh, 
10.7. Washington Territory.—Fort Oanby, 5. West Vir- 
ginia.—Middlebrook, 32; Hartmonsville, 18. Wisconsin.— 
Portage, 61; Embarrass, 32.8; Manitowoc, 28.6; Oshkosh, 
17.5; Milwaukee, 16.3; Green Bay, 16.2; Delavan, 14.2; 
Weston, 13.4; Glasgow, 12.5; Waucousta, 12. Wyoming.— 
Camp Sheridan, 17.5; Fort McKinney, 12.5. 


DEPTH OF SNOW REMAINING ON GROUND ON 15TH AND AT 
CLOSE OF MONTH. 


With the exception of limited areas in the central Rocky 
Mountain and plateau regions the portions of the country 
covered by snow on the 15th were confined principally to the 


‘extreme northern districts from Dakota eastward to New 


England. In the valley of the Red River of the North, and 
in the extreme northern portions of Minnesota, Michigan, 
New York, Vermont, and New Hampshire, the depths ranged 
from ten to twenty inches. In western Kansas there was a 
small area over which there were from two to five inches. 

On chart v are shown the portions of the country covered 
by snow at the close of February. It will be seen that with 
the exception of West Virginia there was no appreciable 
amount south of the fortieth parallel at the close of the month. 
In the extreme northern districts from Dakota eastward the 
depths ranged from six inches upwards. Over a considerable 
area embracing the northern portions of Michigan and Wis- 
consin there were from fifteen to thirty inches, and similar 
depths covered portions of New York and New England. An 
extreme depth of seventy-two inches was reported from 
Barves’ Corners, N. Y. 


EXCESSIVE PRECIPITATION, FEBRUARY, 1889. 


During February no station within the United States or 
Canada reported a monthly rainfall amounting to ten inches, 
the largest amount being 7.78 at Neah Bay, Wash. 

Daily falls of 2.50 inches or more during the month were 
confined to the states of Alabama, Georgia, North Carolina, 
Pennsylvania, South Carolina, Tennessee, and Texas. Of the 
twenty-six measurements of rainfalls in excess of 2.50 inches 
recorded, twenty-two occurred between the 15th and 18th, the 
remaining four occurring on the 27th and 28th. The fall of 
4.51 at Statesville, 8. C., on the 18th, was the heaviest. 

In five instances there were hourly rainfalls of more than 
1.00 inch. One of these occurred on the 9th, three on the 
17th, and one on the 18th. Two were recorded at the same 
station, viz., Diamond, Ga., and the others at Wilmington, 
N. C., Knoxville, Tenn., and Galveston, Tex., respectively. 
The fall of 2.22 in one hour and thirty minutes at Diamond, 
Ga., on the 17th, gives the highest rate per hour, 1.48. 
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Table of excessive preci brua 
f Pp ipitation, Fe ry, Aggregate number of rainfalls—Continued. 
| 
| more, in 24 | a. | @8 * 
oF |— State and station. | BE | 
Bee | a | | 26 =¢ 22 
Decatur | Inches. | Inches. Inches h.m < |= < 2 < 
OW Haven 6 | wy 
Diamond ........ 3-50 | 1s | 17 | New London é - 
| | 30 | 21 ° 10 4 18 
M riett 3-90 | I 3-909 | 3 00 I Dakota. 
Charleston | | | Lake City .. o 6 ° 
— OCK WOOK... 2.85 Tdaho. 41 o 6 16 I 19 
Reports received too late for January Review | | Terre O I 
— New York. | Da t 
© | indian Ter Territory. | I o 9 rou 17 
A table gives the aggregate number of excessive ort Supply O I It O Ir 
monthly, daily, and hourly rainfalls reported at regular sta- city 1) © s| 
tions of the Signal Service during the periods of observation, | Leavenworth 
: and the average interval of their occurrence : 2 
33 23 =f Oo. 16 I I 2 8 6 17 
Eg? a B t | Baltimore..... I 22| © 10 12 | 
19 16 17 19 Mi 2 4 6) © | 9 
pache ° 2 | 9 10 | Ese 3 | 6 4) 2 4 19 
Fort Grant..... ry 5 | Grand Haven .. 
F 3 4 6 10| Lansin 7) Ir 17 
Fort | fceDowell ... @ ° I ing ° I 2 0 2 
Fort Thomas . ol. Mackinaw City ° 3 4 
Fort Verde ..... -4 Marquette ...... r| 4 4 3) 3 17 
Arhances. 13 | Saint Vincent ° 8 
Fort Smith Saint Paul..... 4 
660 9 6 I 5 | 3 10) 3 2) 19 
Little 5 r 10 25 4 12 ° 9 9| Lamar o| 
Eureka ..... 2 Saint Louis 19 | 
Colorado Springs 2 r 6) @ 3| North Platte | | @ 
9 6 3 6 4 19 | Omaha....... $ | 7 o| 
3 6 4) 14! Pioche ......... | 
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Aggregate number or of 7 rainfalls—Continued. pan number of rainfalls—Continued. 
| #5 | #8 Zz #5 | | gs 
Yrs. Mos Yrs. Mos. Yrs. Mos. Yrs. _ Wisconsin—Continued. Yrs. Mos. Mos. Yrs. Mos. Yrs 
Carson City O t | Milwaukee. © 5) 10 5 3 10 19 
Mount %/ o I 15 © |. 15| For O © 2 
w Jersey. | or CAINNCY O I I 
Atlantic City 2 7 6 12 2 6 15 | Fort Washakie ............ © © © I 
Cape M&y 3) 4 4 5 | eee 13 
Bags tiarbor al The following results have been determined from records, 
rer which, in instances, represent combined records, furnished this 
Santa Fe .........-- I 14 2 7 14 
Ort MACON ee 2 3 oO} 7 | 10 © 25 2° 
Hatteras ..... 17 10 65| o 3 22 o 8 14 ‘a. | 
Portsmouth I 4 0 o 6 | 4 0 4 — 
Raleigh ......-.++++-- eres 3 o 8 2) Io 4) o 6 2 California. | Yrs. Mos. Yrs. Mos.| Yrs. 
| San Luis Obispo eee 2 
Cleveland ........ O 5 3 10 19 | Wallington... 290 6 I 
Columbus ° 4 2 6 5 2 0 0 | District of Columbia. i . 
‘oledo ...... 2 9 9 2 0 I orida. 
Portland . 22 10 14 1 4 © 19 Indiana. | 
Roseburgh see ses I 10 0 7 2 O 10 | BP. 
Philadciphia I 19 0 19 | 9 Fort Gibson . oe 4 g 33 
Block I 8 13 o 7 3 2 8 Massachusetts. 
Narragansett Pier ......... I 6 I 6 o é| | Cambridge (Harvard College) ........... 3 4 28 
Newport ......... I 8 8 | Missouri. 
4 ° 18 | Nebraska. 
Tsey. 
Chattanooga 5 2 0 27 o 4 21 o 6 10 | Newark 5 9 45 
6 31 7 28 o 18 New York. 
Nashville 3 6 20 o 21 10 18 | New York City...... 0.0000" 66 3 19 

Brownsville 7 10 34 § 10 I 4 New Hampshire. 
5 I Io 3 3 0 9) | Hanover ( Dartmouth College) 21 

Fort Concho 3 I 2 6 7 | Fort Union 3 9 4 28 
Palestine . I 5 21 e.g 6 10 | Portsmouth obo ee ° 6000 coo 26 \ 
- I 10 Oo 4 R4 Pennsylvania. 

3 I 15 0 15 | 
Lyne 6 6 In tl bov it b pos ible to ace tel 
5| © 10 3} 4 4|Show the average interval of excessive monthly and daily 
Dayton ee, ‘ s| rainfalls as reported at regular stations of the Signal Service. 
I s| As regards hourly excessive raiufalls, an absence in the past 
Be of recording or automatic gauges has rendered it possible and 
_.. ssaenahaneen $| probable that many heavy rainfalls of short duration, more 
pokane Falls --.ss0. >| particularly when they have occurred during the progress of 
8 
Wane $ general storms, have not been noted. 
oni ay The table shows that monthly rainfalls to equal or exceed 
Crosse... z\ten inches have occurred most frequently in the extreme { 
16 
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nevébwent pant of Washington, Neah Bay and Tatoosh Island | 
having an average interval of three months. Exclusive of 
the north Pacific coast stations excessive monthly rainfalls | 
have not been reported at intervals of less than one year, 
save at points along the North Carolina and Florida coasts, 
and at Mount Washington, N. H. In Arizona, Colorado (ex- 
cept at Pike’s Peak), Dakota, Idaho, Indian Territory, Mon- | 
tana, Nevada, New Mexico, Utah, Vermont, and Wyoming, 
no monthly rainfalls of ten or more inches have been reported | 
at regular stations of the Signal Service. Among the longer | 


| Arkansas, at ‘Los Angeles, Cal., Connecticut, Florida, Gieenia. 
Illinois, Iowa, Indian Territory, Kansas , Kentucky, Louisiana, 
Maryland, Massachusetts, Mississippi, Missouri, North Caro- 
lina, Rhode Island, South Carolina, "Tennessee, Texas, and 
Virginia the interv als varied from four to twelve months. In 
Idaho, Nevada, Utah, Vermont, and Wyoming excessive daily 
‘rainfalls have not been reported. At Bismarck and Fort Bu- 
ford, Dak., Fort Supply, Ind. T., Eastport, Me., Port Huron, 
Mich., Mount Washington, N. H., Santa Fé, 'N. Mex., El 
Paso, Tex., and Cape Henry, Va., daily rainfalls of two and 


intervals noted are, nineteen years at eg Ill. , Baltimore, | one- -half or more inches have been reported at intervals of 


Md., Saint Paul, Minn., Baffalo and Oswego, N .Y., and Phila-| 


delphia, Pa. ; eighteen years at Saint Louis, Mo.; : seventeen | 


at Escanaba and Marquette, Mich.; fourteen at Dodge City, 
Kans., and Eastport, Me.; eleven ‘at Rio Grande City, Tex., 

and ten at Sandusky, Ohio, and Roseburgh, Oregon. 
table of data made up from long-period records furnished by 


from ten to twenty years. 

Rainfalls to equal or exceed one inch an hour have been most 
frequently reported at Titusville, Fla. (with a record of two 
years), and at the Central Park Meteorological Observatory, 


The | New York City (with a record of sixty-six years), where the in- 


terval has been two and three months, respectively. At sta- 


voluntary observers, shows an interval of eighteen years at| tions in Arkansas, Florida, Indiana, Iowa, Louisiana, eastern 


Marengo, Ill.; seventeen at Laconia, Ind.; twenty-nine and) 
one-half at Troy, N. ¥.3 
Pa., and ten for Kirkwood, 8, C. 

Rainfalls to equal or exceed two and one-half inches in 
twenty-four hours have occurred most frequently at stations 
along or near the south Atlantic and Gulf coasts, in Florida, | 
and at Tatoosh Island, Wash., where they have been reported | 


at intervals of two and three months. At points in Alabama, 


Nebraska, North Carolina, western Pennsylvania, South Caro- 


twelve and one-half at Philadelphia, | lina, Tennessee, and Texas the intervals have varied from four 


to twelve months. In Nevada, New Hampshire, Oregon, Utah, 
Vermont, and Washington, no rainfalls of one inch, or more, 
have been reported at Signal Service stations. At Red Blaff, 
Cal., New Haven, Conn., Fort Buford, Dak., Boston, Mass., 
and "Rochester, N. Kes excessive hourly rainfalls have been 
noted at intervals of from ten to twenty years. 


WINDS. 


The prevailing winds during February, 1889, are shown on 
chart i by arrows flying with the wind. In Canada, the Lake 
region, and generally in districts east of the Mississippi River, 
westerly winds were most frequently noted, except along the 
east and middle coasts of the Gulf of Mexico, where they were 
northeasterly. In Texas, the lower Mississippi valley, the 
Rocky Mountain regions, and the middle and southern Pacific 
slopes they were variable. On the north Pacific coast south to 
west winds predominated. 


HIGH WINDS (in miles per hour). 

Maximum velocities of fifty miles, or more, per hour, other 
than those given in the table of miscellaneous meteorological 
data, have been reported as follows: Fort Assinaboine, Mont., 
56, nw., 4th; 66,nw., 3d; Whipple Barracks (Prescott), Ariz., 
54, 8W., "16th. 

LOCAL STORMS. 


The following reports generally refer to storms incidental to 8 
the passage of areas of low pressure of pronounced strength 
whose paths are plotted on chart i: 

Ath. Nebraska.—Omaha: a severe storm began at 6.30 a. 
m. and continued without cessation unti! about 7 p. m., caus- 
ing loss of life and considerable damage to property in this 
city. Maximum velocity of wind, sixty miles per hour. Reports 
indicate that the storm was of anusual severity in neighbor- 
ing towns.—Report of Signal Service observer. 

13th. Oregon.—Shedd’s, Linn Co.: a heavy hail storm pre- 
vailed for a short time; hail fell to a depth of one inch; some 
of the stones were one-fourth of an inch in diameter. Leb- 
anon, Linn Oo.: quite a hail storm, a few miles in width, was 
experienced ; very little damage ‘was done. — Oregon Orop- 
Weather Bulletin. 

16th. Michigan.— Sault de Ste. Marie: a severe sleet 
storm, accompanied by high wind, occurred in the afternoon. 
Telegraph and telephone wires became heavily coated with ice, 
cutting off communication with Detroit. Houses on the west 
side of the street were coated with ice half an inch thick, and 
all outside business was abandoned during the storm.— Report of 
Signal Service observer. 

1G6<17th. Tennessee.—The (Nashville) “Daily American,” 


of February 18th, contains the following: a terrific rain storm 
prevailed between Dark’s Mill, Maury Co., and Pulaski, Giles 
Co., the night of the 16th; it was almost equal to a water- 
spout in that region. Streams were filled to overflowing, and, 
in many cases, out-houses in close proximity to the creeks were 
swept away by the torrents of water. The false work under 
the proposed new and heavy iron bridge over Rutherford 
Creek, on the Decatur division, ten miles south of Columbia, 
was partially swept away. 

17=<18th. Tennessee.—Knoxville: a heavy thunder-storm 
began 10.30 p. m., 17th, and ended 4 a. m. the following day. 
The storm was attended by very heavy rain, and the overflow 
of creeks inundated streets, flooded cellars, ete. -, in this city.— 
Report of Signal Service observer. 

Sth. Alabama.— Birmingham: about 2 a. m. a storm 
swept over the lower end of Shelby county, about thirty miles 
from this city. Many houses were blown down or unroofed; 
a number of persons were killed and many injured. The 

storm moved from southwest to northeast, through a thickly 
populated section.—The New York Times, February 19th. 
Georgia.—Harmony Grove, Jackson Co.: about 4.30 a. m. a 
terrible storm swept across the southeast corner of Banks 
county, and for violence and damage it was perhaps the most 
fearful wind storm ever experienced in this section. Houses 
and trees were driven before the wind like chaff; several per- 
sons were killed and a large number injured. The course of 
the storm was from southwest toward northeast. Persons on 
the Elberton Air Line state that it crossed that road between 
Bowersville, Hart Co., and Toccoa, Habersham Co. It is a 
singular fact that this storm passed in the track of one which 
occurred in 1846; a hurricane, as it was then called, swept 
through a large forest and tore up many trees.—Athens ( Ga.) 
Banner- Watchman. Griffin, Spaulding Co.: a storm struck 
this place at 5 a. m., and did considerable damage; it came 
from the west, and was about three hundred yards wide. At 
a farm two miles west from here five houses were blown down, 
and a large barn filled with forage was twisted around.—At 
lanta (Ga.) Oonstitution. Eatonton, Putnam Co.: a terrific 
storm passed a few miles from this place at 7 a. m. The 
funnel-shaped cloud, as far as can be learned, did its greatest 
damage in the neighborhood of Nona, this county, on the 
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Milledgeville and Eatonton Railroad, causing loss of life and Carolina.—Columbia: snow began at 8.20 a. m. and ended 
considerable injury to property. After leaving Nona the 6.30 p. m., followed by sleet and rain, which ended during 
cloud moved in an easterly direction.—Atlanta (Ga.) Constitu- the night. It was the heaviest fall of snow within the 
tion. South Carolina.—Pacolet, Spartanburgh Co.: about 6 a. recollection of citizens.—Report of Signal Service observer. 
m. a tornado passed about a half a mile from this place, and all Gaffney City, Spartanburgh Co.: the deepest snow here in 
houses, crops, and lumber over a stretch of country about one- twenty years fell this date; depth twelve to fourteen inches.— 
fourth of a mile wide suffered from its ravages.— Charleston | Charleston (S. CO.) News and Courier. ; 
(8. C0.) News and Courier. North Carolina.—Wilmington: a 2ist=2Z2d. Michigan.—Sault de Ste. Marie: high wind, 
high northwest gale began 9.10 a. m. and ended 1.45 p. m.; accompanied by blinding snow, began the evening of the 21st, 
maximum velocity of wind, thirty-six miles per hour at 12.10 and continued throughout the following day. Maximum 
.m. Several trees and one frame building were blown down.— velocity of wind one hundred and thirty-two miles per hour 
rt of Signal Service observer. from the northwest, at 5 p. m., 22d. The wind was the 
Ast. Georgia.—Augusta: a severe snow storm prevailed severest ever experienced at this place, and caused much dam- 
steadily all day, followed at night by rain and sleet. The age to the telegraph, telephone, and electric light wires. 
approximated depth of snow, which melted as it fell, was|Trains due here from various points were blockaded by the 
about six inches.—Report of Signal Service observer. South drifting snow.—Report of Signal Service observer. 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS AND HARBORS. North (Hudson) River.—New York City: floating ice in river, 
In the following table are shown the danger-points at the 10th to 15th, 25th, 26th. gil perl jel 
various stations; the highest and lowest depths for February, ast River.—New York City: floating ice in river, 10th, 25th. 


; d the month! nges: Monongahela River.—Pittsburgh, Pa.: floating ice in river 
ee ee efor Manis 6th, 18th, 24th to 27th. The river was frozen over and navi- 


Heights of rivers above low-water mark, February, 1889 (in feet and tenths). | gation closed to points above Lock No. 1 on the 7th; naviga- 
Levies > was again resumed on the 20th, 
228 |g | Allegheny River.—Pittsburgh, Pa.: ice in river, Ist to 5th, 7th 
Stations. | | to 9th, 18th, 21st, and 27th. 
weet Ohio River.—Parkersburgh, W. Va.: floating ice in river, 
2d to 16th, 20th. Ice caused a partial suspension of naviga- 
1.4 tion from the 6th to 9th. 
Bie 18, 19 Saint Clair River.—Port Huron, Mich.: the steamer “ Mary,” 
Little Rock, Ark...| 23-0 134 &b plying between pest ond Marine City, Reins 
Mich., discontinued her regular trips on the 6th, this being 
Clty’ Mo... 33.0 24-28 $7 6713-16; 06\the latest date in six that the steamer has been com- 
pelled to lay up on account of ice; floating ice in river, 10th ; 
La Crosse, Wis the river froze for the first time this winter on the 14th. 
Mississippi River—Keokuk, Iowa: floating ice, 5th. River 
froze over for the first time this season on the 24th and 25th. 
Cairo, Ill .........+. 40-0 26,27 | 32-7 17| 138| 19) Missouri River.—Leavenworth, Kans.: floating ice in river, 
Mise 22 | 208| 6th, 7th, 18th to 23d. The river froze over for the first 
Le..| 13-0 15) 16,17 | 12-4 2627) time this season on the 24th. 
Pittsburgh, Pa..... 22.0 18 | 18.0 16) Lake Michigan.—Milwaukee, Wis. : 28th, navigation between 
this and the east shore ports, by the regular line steamers, has 
Louisville, 25-0 23} 13-9 16| ‘&9| been interrupted considerably during the month by ice. Mil- 
Teen ts| 6.0} 29.6, Waukee Bay has been blocked with ice several times, and at 
Blew : close of the month there were large fields of floating ice 
Chattanooga, Tenn .| 33-0 29.6 62| in the southern part of the lake. 
Pittsburgh, Pa... 29-0 18 | 18.0 16 2-9} FLOODS. 
Chattanooga, Tenn.: the heavy rains from the 14th to 17th 
illamette River: caused the Tennessee River to rise above the danger line on 
| 0°) 35\the 18th. <A portion of the city was inundated and consider- 
@Frosen. able damage was done to foundations of buildings, causing 
walls to cave in, etc. Train men reported high water and 
ICE IN RIVERS AND HARBORS. land slides aloug the various railroads. 
The following reports relative to ice in rivers and harbors) Augusta, Ga.: the Savannah River continued to rise very 
have been made by Signal Service observers: rapidly during the 18th, attaining its highest point at 11 p. m. 
Thames River.—New London, Conn.: the river froze over on| A number of streets in the lower portion of the city were sub- 
the 25th, the ice being sufficiently strong to interrupt naviga-| merged and all the mills were compelled to close. The river 
tion. Floating ice in harbor, 26th and 27th. - began to fall after midnight. 


ATMOSPHERIC ELECTRICITY. 


AURORAS. Saint Vincent, Minn.: aurora began 8.30 p. m., 26th, and 

Faint auroral displays were reported as far south as Egg|ended during the night. The display was in the form of an 
Harbor City, N.J. West of the Atlantic coast no auroras arch; azimuth 90°; altitude 8° to 10°. Maximum brillianey 
were reported south of the fortieth parallel. The only notable | about 1 a. m., 27th, Quite a brilliant aurora began 9 p. m., 
displays reported during the month are described as follows: | 28th, and ended during the night. It was in the form of an 
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: auroral arch, with several small needles. Maximum brillianey Mont. 26th, Leech Farm, Dak.; Saint Vincent, Minn.; Pop- : 

= ae about midnight, when the display extended to about 35° alti- lar River, Mont. 27th, Leech Farm, Dak. 28th, Kimball 

; tude and 140° azimuth. and Leech Farm, Dak.; Saint Vincent, Minn.; Alma, Calumet, [ 

Fort Buford, Dak.: an aurora was observed 10.25 p.m., and Sand Beach, Mich. 

28th, consisting of an irregular arch of a pale color extending THUNDER-STORMS. ‘ 

to about altitude 15°, azimuth 75°. The arch rose gradually Thunder-storms were reported during the month, by states. 
higher, and a second and brighter arch formed at 11.083 p. m. and territories, as follows: Ist and 2d, 1; 5th, 1; 7th, 2; 8th, 
The arch first observed had now attained about altitude 25°, 1; 9th, 2; 12th and 13th, 1; 15th, 7; 16th, 12; 17th, 9; 18th, 
and extended to about 80° azimuth; the second arch was in 10; 19th, 3; 22d,1: 26th,2; 28th,1. None were reported on , 
about the same position that the first arch occupied when first the 3d, 4th, 6th, 10th, 11th, 14th, 20th, 21st, 23d to 25th, and 
observed. Both arches were now well-defined, also the dark 97th, They were reported in the greatest number of states 
segment. A few streamers of a reddish tinge appeared at the and territories, twelve, on the 16th; in ten on the 18th; and 
extreme points of the arches. The maximum brilliancy oc- jn nine on the 17th. During this three-day period of their 
curred between 12.52 a. m. and 1.20 a. m., March ist. The greatest frequency the thunder-storms were confined princi- 
arches united between 1 a. m. and 1.20 a. m., the lower merg- pally to the central and south-central states. 
ing into the upper, which then changed to astraw color. The) Thunder-storms were reported in the several states and ter- 
dark segment continued well-defined. Between 1.40 a. m. and ritories, by days, as follows: Ala.,3; Dak.,1; Ga.,4; IIL, 1; 
2a. m. the arch became diffused and appeared like a bank of [nd., 2; Iowa, 1; Kans., 2; Ky., 3; La., 2; Me., Md., and 
smoke or fog slightly illuminated; the dark segment having Mass., 1; Miss. and Mo., 4; Nev. and N. Mex., 1; N. ©., 3; 
disappeared. At 2.30 a. m. the aurora had disappeared. ‘Ohio, 1; Tenn., 7; Tex., 4; Va., 2; Wash., 1; W. Va., 2; 

Auroras were observed during the month as follows: Ist, Wis.,1. In Ariz., Ark., Cal., Colo., Conn., D.C., Fla., Idaho, 

Egg Harbor City, N. J. 2d, Provincetown, Mass. 3d, Poplar| Ind. Ter., Mich., Minn., Mont., Nebr., N. H.. N. J., N. Y., 
River, Mont., and Egg Harbor City, N. J. 5th, Saint Vincent, Oregon, Pa., R. I., 8. C., Utah, and Wyo. no thunder-storms 
Minn. 7th, Angelica, N. Y. 15th and 16th, Angola, Ind. were reported. They were reported on the greatest number of 

y 17th, Poplar River, Mont. 19th, Leech Farm, Dak. 22d, days, 7, in Tennessee; in Georgia, Mississippi, and Missouri 

‘ Leech Farm, Dak.; Saint Vincent, Minn.; Poplar River, on 4; and in Alabama, Kentucky, and North Carolina on 3. 


MISCELLANEOUS PHENOMENA. | 


20th, Nashua, N. H. 
27th, East Portland, Oregon. 


24th, Eden Centre, N. Y.; West- 


, FOREST AND PRAIRIE FIRES. Fla. 
28th, Santa 


Prairie fires were reported as follows: Fort Reno, Ind. T., erville, Ohio. 
24 to 7th; Fort Sill, Ind. T., 2d to 7th, 9th to 16th, 18th to Maria, Cal. 


ry | . 29d. Forest fires were noted at Red Bluff, Cal., 4th, 21st, 28th. _ The following are descriptions of the more notable meteoric 
displays reported; those relating to meteors observed between 


5 and 6 p. m. of the 7th, at stations in Maryland, New Jersey, 


Solar halos were most frequently noted in Pennsylvania, 
where they occurred on fourteen days. In Dak., IIl., Mass., 
and Tenn. they were reported on thirteen days; in New York 
on eleven; and in Mich., Minn., N. J., and Ohio on ten days. 
None were reported in Ala., Del., D. C., Ind. Ter., Ky., N. 
Mex., N. C., R. I., and Utah. They were noted in the great- 
est number of states and territories, 17, on the 21st; in 12 on 
on the 7th; in 11 on the 13th and 24th; and in 10 on the 10th, 
llth, 18th, and 20th. There were no days for which solar 
halos were not reported in one or more states or territories. 

A display of parhelia, noted the 21st, at Spearfish, Law- 
rence Co., Dak., is described as follows in the “Queen City 
Mail,” published at that place: ‘‘ Parhelia, or mock suns, 
were observed in the morning. 
three distinct circles of rainbow-tinted light, the first encir- 
cling the sun and the others outside and crossing the first at 
its centre. Each ring or circle was studded with four mock 
suns on its rim, dividing the circle into four equal parts. The 
display was very brilliant and lasted over an hour.” 

Lunar halos were most frequently noted in California, where 
they were reported on twelve dates. In Missouri and Oregon 
they occurred on eleven dates; in Dakota and New York on 
ten; in Ohio and Texas on nine; and in La., Mass., Tenn., 
and Wash. on eight. .None were reported in Conn., Del., N. 
Mex., R. L., Utah, and Vt. They were reported in the greatest 
number of states and territories, 23, on the 13th; in 18 on the 
9th and 12th; in 17 on the 11th and 14th; and in 16 on the 
7th. On the 27th and 28th no lunar halos were reported. 


METEORS. 


The distribution of meteors, by dates, was as follows: Ist, 
Villa City, Fla. 3d, Queensbury, N.Y. 7th, Lexington, Ky. ; 


Barren Creek Springs and Fallston, Md.; Beverly, Camden, 
Clayton, Egg Harbor City, New Brunswick, and Somers Point, 
N.J.; Ardenia and Newburgh, N. Y. 
Egg Harbor City, N. J. 


14th, Ellicott City, Md.; 


15th, Limona, Fla. 17th, Villa City, 


The display was composed of 


and southern New York, being especially noteworthy : ( 


Fallston, Harford Co., Md.: a large meteor observed in the 
full light of the day at 5 p. m., 7th, passing along the northern 
horizon towards the west.—Report of voluntary observer. 

igg Harbor City, N. J.: a large and bright meteor passed 
in a horizontal direction from east to west at 5.10 p. m., 7th; it 
exploded and caused a rumbling like thunder, and left a bright 
trail which remained in sight about five seconds.— Report of 
voluntary observer. 

Beverly, Burlington Co., N. J.: a large meteor was seen in 
the east-northeast, altitude 45°, at 5.20 p. m., 7th, apparently 
moving southward. At the instant it was observed the head 
appeared to separate from the tail and explode, bursting into 
small, fiery fragments which fell toward the ground. The dis- 
play lasted ten or twelve seconds; no sound was heard.— 
Report of voluntary observer. 

Camden, N. J.: a meteor was seen about 5.25 p. m., 7th, 
going in a northwesterly direction, leaving a long trail of light. 
The meteor appeared to gradually diminish in size, and finally 
burst into two parts and vanished.—Atlantic Review, Feb. 9th. 

New Brunswick, N. J.: about 5.30 p. m., 7th, a meteor ap- 
peared in the southwestern sky and traveled leisurely in a 
westerly direction until it exploded with a tremendous report 
that was heard not only all over this city but for miles around. 
Its bursting was like that of a large rocket, and was accom- 
panied by a magnificent display of many colored lights. The 
observer at Princeton says: The meteor was in the west, alti’ 
tude 30°, and resembled a big ball of tire going at a rapid rate 
and accompanied by a loud rumbling noise. It threw off a 
myriad of bright sparks, similar to a huge sky-rocket. In its 
trail was a long mass of bluish red flame. <A few seconds 
later it burst with a loud report and display of vari-colored 
sparks.—Report of New Jersey State Weather Service. 

Somers Point, Atlantic Co., N. J.: a meteor was observed 
at 5.35 p. m., 7th, passing from the south in a northerly diree- 
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tion and rapidly nearing the earth. In a few moments it ex- 
ploded, separating into three fragments, one going northward, 
one westward, and the third northwestward. <A stream of fire 
and smoke was observed after the explosion.—Atlantic Review. 

Newburgh, N. Y.: a large meteor fell on a farm in Orange 
county on the 7th. It was very brilliant, and in color yellow 
tinged with green. I[t broke into many small pieces, and the 


snow, covering about an acre, was found perforated, as with 
gravel stones.—The (Nashville, Tenn.) Daily American, Feb. 


12th. 


Ellicott City, Howard Co., Md.: a brilliant, luminous, cylin-. 


drical body passed over this place the night of the 15th, seem- 
ingly not more than several hundred feet above the earth, and, 
forming a curve, appeared to descend to the ground about a 
mile from the village. Its course was in a northwesterly di- 
rection, and during the several seconds it was visible the 
vicinity was lighted as by an electric light.— The ( Baltimore) 
Sun, Feb. 16th. 

Limona, Hillsborough Co., Fla.: a large meteor passed from 
the meridian toward the southeast at 10.30 p.m., 15th. A few 
minutes after, and near the point where this one disappeared, 
another, having the appearance of burning sulphur, with fall- 
ing sparks of red, white, and green colors, was seen crossing 
the southern sky towards the west. Some seconds later two 
other meteors started, from the place of the last-mentioned, and 
moved southeasterly.— Reported by Mrs. G. K. Mead. 

Note.—The meteor noted in January, 1889, REVIEW, for 
Rio Grande, N.J., was observed February 12, 1889. 

MIRAGE, 

Mirage were reported as follows: Woonsocket, Dak., 7th, 
23d. Hampton, lowa, 15th. Yuma, Ariz.: a mirage was ob- 
served in the southeast just before sunrise on the 5th; dis- 
tant mountains below the horizon were seen with inverted 
images above. A mirage was also observed in the southeast 
on the 7th.— Report of Signal Service observer. 

Colegrove, Los Angeles Co., Cal.: San Nicholas Island, 
situated about seventy-five miles southwest of this place, and 
ordinarily hidden from view, was visible the afternoons of the 
10th, 11th, 27th, and 28th.—Report of voluntary observer. 

SAND STORMS. 

Dodge City, Kans.: a very severe sand storm prevailed 
during the day of the 4th. The wind attained a maximum 
velocity of fifty-eight miles per hour at 2.15 p. m., blowing 
down chimneys and out-houses.—Report of Signal Service ob- 
server. Yuma, Ariz.: a violent sand storm prevailed during 
the afternoon of the 14th; maximum velocity of wind forty-six 
miles per hour.—Report of Signal Service observer. Sand 


storms also occurred at Fort Bowie, Ariz., 13th, and Willcox, 
Ariz., 14th and 15th, 
| SUN SPOTS. 

Haverford College Observatory, Pa. (observed by Mr. H. V. 
Gummere): 
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Mr. John W. James, Riley, McHenry Co., Ill.: the only 
ones seen were two small spots, half way from east edge to 
sun’s meridian, on the 2d; these had vanished by the 5th; 
and a group of six small spots, two days west of meridian, on 
the 28th. Mr. H. D. Gowey, North Lewisburgh, Champaign 
Co., Ohio: sun-spots were observed on the Ist and 28th. 


VERIFICATIONS. 

Owing to an interruption of work, due to a change in the 
location of this office, the percentages of the official indica- 
tions of the Signal Service for February, 1889, were not com- 
pleted in time to be published in this issue of the REVIEW. 
They will be published in the next number. 


Percentages of local verifications of weather and temperature —— as report- 
ed by directors of the various State Weather Services for February, 1889. 
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STATE WEATHER SERVICES. 


[ Vemperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths. } 


The following extracts are republished from reports for February, 1889, of the directors of the various state weather services : 


ALABAMA. 


The month has been colder than usual in all portions of the state, and the 
average temperature was 2.9 below the normal. The coldest day was the 
7th, and the warmest period was the 16th and 17th. The warm wave crossed 
the northern part of the state on the 16th and was felt in south Alabama on 
the 17th. The close of the month moderated sufficiently to cause the buds of 
fruit trees to open rapidly. 

There was a deficiency of rain at a majority of the stations and the average 
precipitation was 0.5 below the normal. The fall of snow that occurred on 
the 2ist was large for this climate, but on account of the shallow depth, 2 
inches, it remained on the ground only a few hours. 

The weather has been generally favorable for farming operations, and the 
farmers have made satisfactory progress in placing the seed in the ground. 

Summary. 

Temperature.—Monthly mean, 46.3; highest monthly mean, 50.6, at Tusca- 
loosa; lowest monthly mean, 39.3, at Valley Head; maximum, 80, at Mont- 

mery, 17th; minimum, 7, at Valley Head, 7th; range for state, 73; greatest 
ocal monthly range, 62 at Motes; least local monthly range, 41 at Mobile. 


Precipitation.—Average for the state, 4.29; greatest, 7.14, at Valley Head; 
least, 2.00, at Greensborough. 
Wind.—Prevailing direction, northwest.—P. H. Mell, Signal Corps, Au- 


burn, director. 
ARKANSAS. 
Summary. 

Temperature.—Monthly mean, 43.1; highest monthly mean, 49.9, at Tex- 
arkana; lowest monthly mean, 36.7, at Lead Hill; maximum, 85, at Tex- 
arkana, 16th; minimum, 4, at Eureka Springs, 6th; range for state, 81; 
greatest local monthly range, 72, at Eureka Springs; least local monthly 
range, 38, at Dallas. 

Precipitation.—Average for the state, 2.53; - greatest, 5.80, at El Dorado; 
least, 1.02, at Heber.—Prof. John C. Branner, Little Rock, director; W. U. 
Simons, Sergeant, Signal Corps, assistant. 

ILLINOIS. 
Temperature.—Mean of the northern division, 20; of the central division, 


26; of the southern division, 31; maximum for northern division, 64, at 
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ville and Winnebago, 23d; for central division, —10, at Pekin and Atwood, 
20th; for southern division, —1, at Greenville, Collinsville, and Benton, 23d. 

Precipitation.—Average for the northern division, 1.31; for the central 
division, 1.68; for the southern division, 2.42; greatest in northern division, 
2.82, at Dwight; in central division, 2.40, at Griggsville; in southern division, 
4.87, at Collinsville; least in northern division, 0.61, at Lacon; in central di- 
vision, 0.59, at Mattoon; in southern division, 1.15, at Goleonda..—John 
Craig, Sergeant, Signal Corps, Springfield, in charge. 


INDIANA. 


February was a cold month; its mean temperature was nearly 7 below the 
normal for eighteen years, and about 2 below the normal for seven years. The 
steady cold temperature prevailing was only interrupted by abnormally high 
temperatures on the 4th and 16th. Very low temperature did not occur; in 
the southern portion of the state it barely reached zero, while in the central | 
and northern portions the temperature fell only a few degrees below zero. 

The precipitation, mostly in the form of snow, was very small and at many | 
stations more than 2.00 inches below the normal. The smallest amount was 
measured in the central portion. The snowfall was least in the southern por- | 
tion, and most in the northern, but rapidly disappeared after it had fallen. | 

Summary. 

Temperature.—Monthly mean, 26.6; highest monthly mean, 34.9, at Mar- 
engo; lowest monthly mean, 20.4, at Angola; maximum, 71.0, at Vevay, 16th; 
minimum, —10.0, at Angola, 25th; range for state, 60.2; greatest local 
monthly range, 68.0, at Rockville; least local monthly range, 56.0, at Co- | 
lumbia City. 

Precipitation.—Average for the state, 1.51; greatest, 3.62, at Marengo; 
least, 0.74, at Farmland. 

Wind.—Prevailing directions, northwest and west.—Prof. H. A. Huston, 
La Fayette, director; C. F Wappenhans, Sergeant, Signal Corps, | 
assistant. 

IOWA. 


The month was cold, fair, and dry, northwesterly winds largely prevailing. | 
The mean temperature was 3.7 below normal. The coldest days were the | 
22d and 28d, being 31 below normal. These were the only days of the en- | 
tire winter on which the temperature remained below zero at noon at central | 
station. The warmest days were the 2d, 3d, 14th, and 15th, averaging 12 
above normal. The total number of very cold days on which the temperature | 
fell to or below zero was five; the six preceding Februarys averaged eight | 
very cold days each. 

Snowfall was frequent, but very light, and rain fell only on the 4th, and 
from the 14th to 16th. While precipitation fell in Iowa on twenty days, it | 
was general only on the 15th and 16th, mainly as rain; this also constituted | 
the most abundant precipitation of the month. The total amount of precipi- | 
tation exceeded one inch only in the extreme southeast and east of the state. 
It was less than a quarter of an inch in the western half. It averaged less than | 
half an inch for the state. — Dr. Gustavus Hinrichs, Iowa City, 


KANSAS. | 


The first half of the month was warm, being a continuation of the January | 
weather, while during the last half the state was given a touch of genuine 
winter. In the eastern division the temperature ranged about 5 below the 
normal; in the middle it was slightly above, while in the western it fell de- | 
cidedly below the normal. 

Nearly all the precipitation was in the form of snow; it was heaviest in the | 
eastern counties, Johnson and Miami receiving three inches and over; it was 
least in the counties south of the Arkansas and north of the Solomon rivers, 
while nearly an average precipitation occurred in the belt of counties extend- 
ing from Greeley ond Heniiten to Republic and Washington. 

Summary. 

Temperature.—Monthly mean, 27.4; highest monthly mean, 34.5, at Rome; 
lowest monthly mean, 19.8, at Tribune; maximum, 78, at Rome, 15th; mini- 
mum, —17, at McAllister, 20th; range for state, 95; greatest local monthly 
range, 84, at Rome; least local monthly range, 55, at Belleville; greatest 
daily range, 39, at Lebo, 2d and 14th; least daily range, 0, 28th, at Morse. 

Precipitation.—Average for the state, 0.73; greatest, 3.05, at Morse; least, 
0.04, at Englewood. 

‘ind.—Prevailing direction, north.—Prof. J. T. Lovewell, Topeka, di- 
rector; T. B. Jennings, Sergeant Signal Corps, assistant. 
KENTUCKY. 
Summary. 

Temperature.—The average temperature for the state during the month, 
as determined from the tri-daily observations, was 34.1; from the mean of the 
maximum and minimum, 34.3. These figures indicate a temperature of 5 
less than the normal for the month. This deficiency is more than sufficient to 
neutralize the excess which existed January 31st. The mean daily maximum 
temperature was 43.6, and the mean daily minimum, 25. The highest tem- 
perature recorded in the state was 72, at Shelbyville, 16th, and the lowest, 4, 
at Ashland, 13th. The month was remarkable for the extreme monthly ranges 
of temperature reported; the state average being 59.7; the greatest, 66, at 
Shelbyville, and the least, 53, at Franklin. The 16th was in all sections of 


month. 


the state the warmest day, and the 6th, 7th, 13th, and 28d the coldest. At 


Precipitation.—The a precipitation for February was 1.91, which is 
2.50 less than the normal. The greatest amount of precipitation, 2.94, was 
reported from Shelbyville, and the least, 0.88, at Mount Sterling. The snow- 
fall was much less than usual, the amount being insufficient, as a rule, to 
cover the ground for any length of time. The average number of rainy days 
was 6; cloudy, 15; fair, 6, and clear, 7. 

Wind.—Prevailing direction, west.—Dr. E. A. Grant, Louisville, director; 
Frank Burke, Sergeant, Signal Corps, assistant. 

LOUISIANA. 


The remarkable features of the month were the great number of cloudy days 
and the lack of rainfall. The month can be considered the coolest and cloudi- 
est February in past twenty years. The average rainfall for the northern sec- 
tion was but 1.08, a deficiency of 4.00 as compared with normal of past twenty 
years, and is the lowest average February rainfall in that period. The south- 


/ern section received an average of 2.56, which is a deficiency of nearly 1.50 


from the February normal for that section, making the deficiency for the state 
at large about 2.50. The greatest average rainfall was 6.63, in 1882, the least, 
1.59, in 1871. 

The average temperature for the state, 51.3, was 3 below the normal for the 
The deficiency in temperature was slightly greater in the southern 
section. There is a difference of nearly 6 between the normals for the north- 
ern and southern sections, the former being about 52, and the latter about 58. 

The coolest February on record was in 1885, when the average temperature 
was below 48; the warmest, 1887, when the a temperature reached 62. 

Frost occurred on an average of five days in the northern section, and on 
two days in the extreme southern section.—R. E. Kerkam, Sergeant, Signal 
Corps, New Orleans, in charge. 

MICHIGAN. 
Summary. 


Temperature —The mean temperature, 16.1, is 7.0 below the normal of four- 
teen years. The temperature is below the normal in all sections, and the defici- 
encies ranged from 1.6 to7.9. The temperature was above the normal on six 
days, normal on one, and below the normal on twenty-one days. The highest 
mean daily temperature, 34, occurred on the 16th, when the temperature was 8 
above the normal, and the lowest on the 23d, —7, when the temperature was 13 
below the normal. The highest mean daily temperature in the past fourteen 
Februarys, 49, occurred in 1882, and the Seueal —7, on the 10th and 11th, 
1885, and on the 23d, 1889. The highest mean monthly temperature, 33.4, 
occurred in 1882, and the lowest, 10.2, in 1885. This record, 10.2, is the only 
one in the past 13 Februarys that is lower than the record for 1889, 16.1, The 
maximum temperature for the month, 55, occurred on the 16th, and the low- 
est, —33, was recorded on the 23d and 24th, at two stations. 

Precipitation. The average precipitation, 1.69, is 1.19 below the normal 
of fourteen years. The precipitation was below the normal in the southern 
peninsula and above the normal in the upper peninsula. The greatest amount 
of precipitation, 4.07, was recorded at Weldon Creek, Mason Co., and the 
least, 0.57, at Mio, Oscoda Co. Precipitation was general on the 4th, 5th, 8th 
to llth, 16th, 17th, 18th, and 26th. Seven stations report one inch or more 
of precipitation in 24 hours; the largest amount in 24 hours, 1.43, was recorded 
at Northport on the 16th. The greatest amount of precipitation in the past 
14 Februarys, 4.69, was recorded in 1881, and the least, 0.05, in 1877. ain 


| was recorded on the 4th and 16th, on all other dates the precipitation fell as 
| snow, which, in most cases, was light and dry. 


Wind.—Prevailing direction, northwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 
MINNESOTA. 


February was remarkable for being the coldest month of the winter season; 
the lowest monthly temperature is usually recorded for January in Minnesota. 
The precipitation (snow) was nearly the average amount, and it fell princi- 
pally from the 3d to the 16th, and on the 21st and 24th. 
Summary. 


Temperature.—The mean temperature, 7.7, is about 6 below the February 
normal of 16 years. The 23d was the coldest day of the month throughout the 
state, and all observers noted the highest temperature on the 28th. Range 
for the state, 97.5, the minimum being —44.5, at Grand Forks, Dak., 23d, 
and the maximum, 53, at Duluth? 28th. 

Precipitation.—The average precipitation, 0.87, is about normal. The 
total monthly snowfall varied from 3 at Medford to 17 at Leech Lake Dam, 
the average fall over the state being 9. The depth of unmelted snow remain- 
ing on the ground at the end of the month was from 7 to 11 in the northern 
half of the state, and from 0 to 5 in the southern part. 

Wind.—Prevailing direction, northwest. — Prof. W. W. Payne, Northfield, 
director; John Healy, Private, Signal Corps, Saint Paul, assistant. 

MISSISSIPPI. 
Summary. 

Temperature.—The mean temperature of the state for the month, 46.3, is 
4.2 less than the normal; highest local monthly mean, 53, at Logtown; lowest, 
38.9, at Pontotoc; maximum, 81, at Water Valley, Louisville, and Green- 


ville, 16th; minimum, 15, at A. and M. College, 7th, and at Batesville, 24th; 


the daily range at most stations varied in value from 12 to 28, except on the 
5th, 10th and 15th, when it was less than 10. 


oof 


| Charleston, 16th; for central division, 66, at Pana, 16th; for southern divis- | the central station the average for the winter was 36.3, which is less than 1 
ion, 78, at Makanda, 16th: minimum for northern division, —16, at Cedar- | below the normal. : 
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Precipitation.—The average precipitation, 2.46, is 2.85 less than the nor- 
mal for February. The rainfall was very unevenly distributed as to localities, 
and nearly all of it fell between the 14th and 18th. A fall of from 1.50 to 
9.00 in twenty-four hours was reported on the 16th from Greenville, Bates- 
ville, Water Valley, University, Rienzi, and A. and M. College. 
deficiency in quantity is especially shown in the central and southwestern 
parts of the state. Barely enough snow to cover the ground fell in the 
northern part of the state on the 6th. 

Wind.—Prevailing directions, south and southeast.—R. B. Fulton, Signal 
Corps, University, director. 

MISSOURI. 
Summary. 
Temperature.—The mean temperature for February was 29.5. The highest 


temperature reported in the state was 73 at Steelville and Glasgow, and the | 


lowest, —9, at Mound City. The average of maximum temperatures was 66.8, 
and the average of minimum temperatures, —2.6, making an average range of 
69.4. The highest temperatures occurred on the 4th, 15th, and 16th, and the 
lowest on the 6th, 19th, and 23d. 

Precipitation.—The average precipitation was 2.60, which was 0.23 below 
the February normal. The greatest amount of precipitation reported was 5.97, 
at the central station, and the least was 0.54 at Langdon. In the state, as a 
whole, precipitation occurred on 22 days. The greatest number of days of 
precipitation at any one place was 15, at Fox Creek.—Prof. Francis E. 
Nipher, Saint Louis, director; G. A. Weber, Sergeant, Signal Corps, assistant. 

NEBRASKA. 


The month has been prevailingly warm and dry, although two distinct cold 
waves, one from the 4th to the 6th and the other from the 21st to the 23d, 
brought the mean temperature down to about normal. The precipitation has 
been less than for any year, except 1878 and 1880. 

Temperature.—The mean for the month was 22.8. February has an ex- 
tremely variable mean temperature, being sometimes as high as 35 and some- 
times as low as 10. There have been the normal number of freezing days, but 
rather less than usual below zero. The minimum for the month was —27, in 
the northern part of the state, which is the lowest February minimum recorded. 

Precipitation.—Only one station, Falls City, in the extreme southeastern 

art of the state, reports 1.00, and only two others report over 0.50, Tecumseh, 
in the southeastern part, and Hay Springs, in the far northwest. The number 
of cloudy days was about normal fio the number of rainy days a little below 
normal.—Prof. Goodwin D. Swezey, Crete, director; G. A. Loveland, Cor- 
poral, Signal Corps, assistant. 
NEW ENGLAND METEOROLOGICAL SOCIETY. 
Summary. 

Temperature.—Monthly mean, 22.0 (105 stations); highest monthly mean, 
29.6, at Nantucket b; lowest monthly mean, 11.8, at West Milan; maximum, 
58, at Westborough, 9th; minimum, —38, at Berlin Mills, 3d; range for New 
England, 96; greatest local monthly range, 90, ‘at West Milan; least local 
monthly range, 44, at Brewster; greatest daily range. 54, at Berlin Mills, 22d; 
least daily range, 1, at Woonsocket, 8th. The average temperature in Feb- 
ruary of 27 stations, having records for more than 10 years, is 24.9; the de- 
parture for February, 1889, is —2.7. 

Precipitation.—Average for New England, 2.32 (124 stations); greatest, 
§.20, at Orono; least, 0.77, at Stratford. The average precipitation in Feb 
rnary of 35 stations, having records for more than 10 years, is 3.72; the aver- 
age for February, 1889, is 2.28; departure, —1.44. 

Wind.—Prevailing direction, northwest (18 stations).—Prof. William H. 
Niles, Boston, Mass., president; Prof. Winslew Upton, Providence, R. I., 
secretary; Park Morrill, Sergeant, Signal Corps, assistant. 

NEW JERSEY. 

The mean temperature for February, 188%, is 3.8 below the average deter- 
mined from past records of 50 stations, and 2.9 below the average for the cor- 
responding month of 1888. The warmest days during the month were the 
Sth, 9th, 15th, 17th, 18th, and 19th, and the coldest the 4th, 23d, and 24th. 
The lowest temperature recorded in the northern portion of the state was 0; 
in the central, —3, and in the southern, 5. The mean temperature of the 
winter season just closed, 32.9, is 2.6 above the winters of 1887 and 1888, and 
1.7 above the winter normal. 

Summary? 


Temperature.—Monthly mean, 27.7; highest monthly mean, 32.9, at 
Bridgeton; lowest monthly mean, 25.1, at Madison; maximum, 57, at Plain- 
field, 19th: minimum, 3, at Locktown, 24th: range for state, 60: greatest 
local monthly range, 58, at Plainfield; least local monthly range, 42, at Bill- 
ingsport and New Brunswick; greatest daily range, 34, at Allaire, 5th; least 
daily range, 0, at Union, 18th. 

Precipitation.—Average for the state, 2.49; greatest, 3.80, at Ocean City; 
least, 1.65, at Hopewell. 

Wind.—Prevailing directions, northwest and west.— Prof. George H. Cook, 
New Brunswick, director; E. W. McGann, Sergeant, Signal Corps, assistant. 
NEVADA. 

Temperature.—Reports received from 23 stations show that the mean for 
the state, 33.6, was slightly below the average, 36.4. E] Dorado Canyon, Lin- 
coln Co., reported a maximum of 75.2 on the 28th, the minimum, —11, oc- 
curred at Elko on the Ist, making the absolute range for the state, 86.2. It 


3 


A marked | 


| 

| was coldest in the northern part of Eureka county, in the vicinity of Beowawe, 
and was warmest in the southern part of Lincoln county, around El Dorado 
Canyon; the mean monthly temperature at the latter place being 55.2. 

Precipitation.—(12 stations: 6 in the extreme western and 6 in the north- 
eastern and eastern portions of the state.) Average for the state, 0.37, a little 
more than half the average for the same month last year. The largest amount 
at a single station in any 24 consecutive hours was 0.64, at Ely, 15th. Pioche 
| reported the largest monthly rain and snowfall, 0.79. 
' snow fell in the southern part of Elko county and 12 inches in the northeastern 
part of Lincoln county, yet Pioche is the only station at which snow was re- 
ported as being on ground on last day of the month.—Prof. Chas. W. Friend, 
| Carson City, director; H. F. Alciatore, Private, Signal Corps, assistant. 
NEW YORK. 

Summary. 

Temperature.—The highest temperature was 54, at Setauket, L. I., 5th, 
and at Erie, Pa., 16th; the lowest, —35, at Canton, 4th. The mean temper- 
ature for the state was 18.5; the 17th was the warmest, and the 23d the 
coldest day. The temperature was below the normal at all stations, except 
Palermo and Setauket, where it was about 1 above. 

Precipitation.—Average for the state, 2.26. The amount was below the 
average at all stations, except Angelica, where it was 0.54 above; at Pots- 
dam, 3.10 above; Utica, 2.31 above, and at Palermo, normal. The greatest 
| daily rainfall was 1.50, at Ardenia, 18th. The average number of days on 
which the precipitation was 0.01 or more was 12. 
|  Wind.—Prevailing direction, west.— Prof. E. A. Fuertes, Ithaca, director; 
I. W. Brewer, Private, Signal Corps, assistant. 

NORTH CAROLINA. 


Summary. 

Temperature.—Monthly mean, 39.4; highest monthly mean, 43, at Southern 
Pines; lowest monthly mean, 36.7, at Mount Pleasant; maximum, 72, at 
Southern Pines, 18th; minimum, 8, at Lenoir; mean monthly range, 52.4. 

| Precipitation.—Average for the state, 3.84; greatest, 6.66, at Statesville; 
least, 1.95, at Wake Forest. 
|  Wind.—Prevailing directions, northeast and west.—Dr. Herbert B. Battle, 


Raleigh, director; H. McP. Baldwin, Sergeant, Signal Corps, assistant. 
OHIO, 


| Summary. 
| Temperature.—The mean temperature of the northern section was 22.5; the 
| middle section, 25.4; the southern section, 29.9; and the state, 25.8. These 
| means are 3.3, 2.2, 2.7, and 3.0 below the means for the sections and state, 
respectively. The highest temperature reported during the month was 69.8, 
at Cincinnati, 16th, and the lowest —13.5, at Jefferson, 24th. The mean daily 
range of temperature was 17.5; the maximum range being 43, at Wauseon, 
2ist, and the minimum, 2.0, at Toledo, 5th. It was the coldest February 
since 1885, in which year the mean temperature of February was 19.3. 
Precipitation.—The precipitation was general, mostly in the form of snow, 
on the &th, 11th, 16th, 17th, and 18th. ight local rain or snow occurred in 
all sections on the 3d, 4th, and 13th; in the northern section on the 7th, 12th, 
22d, and 26th; in the middle section on the 6th, 9th, 15th, and 26th; and in 
the southern section on the 12th, 15th, and 27th. The mean for the state, 1.35, 
is 2.29 below the average, and is the smallest rainfall on record for February. 
The greatest monthly rainfall was 2.44, at Marietta; least, 0.47, at Youngstown. 
Wind.—Prevailing direction, west—Prof. B. F. Thomas, Columbus, di- 
rector; Lieut. Charles E. Kilbourne, secretary; C.M. Strong, Private, Signal 
Corps, assistant. 


PENNSYLVANIA. 
Summary. 
Temperature.—The mean temperature, obtained from the daily observations 
of 46 stations, was 23, which is 6 below the normal. The mean daily maxi- 
mum and minimum temperatures, 31.3 and 14.8, respectively, give a monthly 
mean of 23. Uniontown reports an average daily temperature of 30, and 
Eagle’s Mere, 12; which are the two extremes. The highest temperatures 
|reported were: Indiana, 60; Uniontown, 58; McConnellsburgh and Philips- 
burgh, 56; the lowest, Coudersport and Smethport, —27; Columbus, —26; 
| Grampian Hills and Clarion, —21. The low temperatures occurred the 24th. 
Precipitation.—Average for the state, 1.96, which is 1.25 less than the 
‘normal. The precipitation was evenly distributed throughout the state, and 
| at quite regular intervals during the month. Snows were numerous, but soon 
| melted in the agricultural districts. The greatest snowfalls for the month 
were: Eagle’s Mere, 28; Smethport, 20; Philipsburgh and Wellsborough, 18; 
| Coudersport and Grampian Hills, 17. No heavy drifts occurred. 
Wind.—Prevailing direction, west.— Under direction of the Franklin In- 
— Philadelphia; T. F. Townsend, Sergeant, Signal Corps, assistant, in 
charge. 


SOUTH CAROLINA. 
Summary. 

Temperature.—The mean for the month was 41.9, being 8 lower than the 
record for February, 1888; the maximum occurred on the 17th and 18th, and 
|the minimum on the 7th; highest monthly mean, 46, at Charleston; lowest 
| monthly mean, 35.5, at Evergreen; maximum, 75, at Aiken, 17th; minimum, 
10, at Evergreen and Winnsborough, 7th; range for state, 65. 
| Precipitation.—Mean depth of rainfall, 5.60; greatest monthly rainfall, 
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7.83, at Timmonsville; least monthly rainfall, 3.67, at Clinton; greatest daily | 
rainfall, 2.82, at Belmont, 17th; average number of rainy days, 7.7. 

Wind.—Prevailing directions, northwest and west.—Hon. A. P. Butler, | 
Columbia, director; H. C. Seymour, Private, Signal Corps, assistant. 


TENNESSEE. 


The principal features of the month were the thunder-storms of the 16-17th, 


which prevailed with greater or less severity over the entire state, and the 
small amount of precipitation. Altogether, the month was not an unfavorable 
one for the farmer. The mean temperature was a little below the average for 
the past six years. The average precipitation, 2.83, was 2.00 less than the 
mean for February during the past six years; of this amount the eastern division 
received an average of about 4.00, the middle division nearly 2.75, and the 
western division about 1.75. By far the greatest proportion of the amount 
fell from the 15th to the 18th, inclusive. The greatest rainfall occurred on the 
night of the 16th and morning of the 17th, and at many stations more than 
2.00 were reported. Snow fell at the various stations on fifteen days, most of 
it, however, was light and unmeasurable. 
Summary. 

Temperature.—Monthly mean, 28.2; highest monthly mean, 51.6, at Savan- 
nah; lowest monthly mean, 34.5, at Riddleton; maximum, 74, at McKenzie, 
16th ; minimum, 5, at Cog Hill, 7th; range for state, 69; greatest local monthly 
range, 67, at Cog Hill and Hohenwald; least local monthly range, 51, at An- 
dersonville; greatest daily range, 39, at Kingston Springs, 4th, 22d, and at 
Hohenwald, 22d; least daily range, 3.5, at Clarksville, 17th. 

Precipitation.—Average for the state, 2.83; greatest, 5.82, at Knoxville ; 
least, 1.31, at Clarksville and Milan. 

Wind.—Prevailing direction, northwest.—J. D. Plunket, M. D., Nash- 
ville, director; H. C. Bate, Signal Corps, assistant. 

TEXAS. 


The month was not marked by any extraordivary departures from the nor- 
mal. It was somewhat colder than usual, with comparatively little precipita- 
tion, except during the last two days. In the southern counties and Brazos 
Valley cloudy and rainy days were largely in excess of the number reported 
from other portions of the state, but the precipitation was not in excess of the 
normal. On the whole the weather was favorable for farm work and seeding. 

Summary. 


Temperature.—The mean temperature for the month, 49.7, is considerably 
below the normal for February. The warm period occurred about the 16th, 
and the cold period between the 18th and 25th. The average temperature for 
the coast oa southern counties was 57.1; the maximum for the state, 92, 
occurred on the 16th at Rio Grande City; the minimum, 1, on the 23d at Fort 
Elliott; range for state, 91; greatest local monthly range, 74, at Fort Elliott; 
least local monthly range, 34, at Corpus Christi. 

Precipitation.—Average for the state, 2.96; greatest, 5.02, at Austin; least, 
0.18, at El Paso. 


Stations. 


Arkansas—Cont’d. 


Newport 


600000 
Russellville .. 
Stuttgart fF... 
Texarkana......... 
Washingtont...... 
British Columtna. 
New Westminster . 
California. 
Alcatraz Island .... 


| Anderson ...... 


Angel Island....... 
Antioch * ....... 
© 
Bakersfield *....... 
chasse 


Benicia Barracks 
Bishop Creek *..... 


Boulder Creek*.... 


| Brentwood*,...... 


Wind.—Prevailing direction, northwest.— S. O. Young, M. D., Galveston, | 


director; Allen Buell, Sergeant, Signal Corps, assistant. 


Meteorological record of voluntary observers and Army post surgeons, 
February, 1889. 


Temperature. Temperature. 


(Fahrenheit.) £ (Fahrenheit.) = 

Stations. Stations. 

sigs 

= = = = 
Alabama. e Ins Arizona—Cont’d. ° e Ins. 
ccc cccccccce 7: 16 46-3 § 72 | Holbrook®*......... 61 10 | 36-4 0.29 
Bermuda® f..... 78 20 | 47-5 491 Maricopa®......... 70 40 | 56-0 o.15 
Butler 75 9 | 48-0 1-73 Mount Huachuca *. 70 22 41-4 0.05 
Citronellet ....... « 75 22 51.0 3-34 Pantano*..... 29 42.3 0.65 
Elkmont ......... 75 22 | 42-8 6.10 Prescott Junction 60 —11 
Florence * ......... 72 18 | 43-0 | 4-37 || Sam Carlos vee 1-00 

Gadsden f......... 70 13 | 42-9 6-39 San Simon*ft....... 75 25 | 47-0 ? 
Livingstont....... -| 79 20 | 47-4) 2-41 | Texas Hill*........ 75 39 | 57-2 0.00 
73 45-2 | 6.72 | Tucson (1)j........| 82 29 | 55-0 1.06 
Mt. Vernon B’ks... 76 22 | 50-0 2.62 Tucson (2)*........ 69 39 | 54-7 1-50 
New Market t...... 78 9 | 40-6 3-99 | Whipple Barracks. 59 I | 34-5 0.22 

Talladega ........ 1§ | 47-1 490 Wileox*..... 72 29 | 50.3 
Proy see 3-30 Williams ........... 48 20 | Ig-I | 1-70 

Tuscumbia........ 74 1S | 4-50 Arkansas. | 

Union Springs ..... 77 go | 48-2 3-62 Alexander .........' 75 14 39-9 1-40 
Uniontown .....++. 79 24 49-2 | 2.06 || Arkansas City 2-33 
Valley Head ....... 7 | 390-2 7-14 | Camden?........ 71 23 | 46-4 1-53 
Alaska. coo] 19 | 42-4 2.05 
Killisnoo .......... 45 31-5 3-35 | 1-75 
Arizona. Dallas t...... 69 | 43-0 2.10 
Antelope Valley... ... O64 || Dayton? . 66 25 | 42-4 2-20 
Benson *t......- 69 24 | 48.4 0-07 El Doradot........| 72 19 | 43-9 5-80 
Casa Grande* ft..... 72 40 | 55-5 | 0-00 Eureka Springs....| 76 4 | 3? 4-70 
Cedar Springs...... .. 1-27 Forrest City .......| 78 19 | 47-0 5-05 
Eagle Pass*........ 66 20 | 44-2 1.80 | Fultonf.......... 1.78 
Florence .......++. 73 | 25 | 51-6) 0-84 | Galvestonf......... 7 20 | 45-9 3-43 
Fort Apache ....... 60 5 | 36-6 | 0.89 || Heber ... 74 12 | 44-9 1-02 
Fort Bowie ........ So 14 | 42-6 1-47 Helena(1)?........! 77 1S | 43-9 2.00 
Fort Lowell . 22 0-76 Hot Springs....... 78 14 | 43-2 2-99 
Fort McDowell .... 80 | 26 | 51-9 0.53 Lead Hill..........) 72 10 | 36.7 2.87 
Fort Mojave. ...... 74 28 035 Little Rock B’ks... 78 17 | 43-6 0.54 
Fort Verde ........ 71 14 | 42-4 025 || Lonoke 76 19 | 40-1 | 1-75 


Brighton*.......... 
Byron*...... 


( 

Colegrove .... 
Coles * 
( 


eee 


Dunsmuir*........ 
El Dorado ® ........ 


Emigrant Gap*.... 
Esperanza *........ 
Farmington*....... 
Felton *..... . 


Fort Bidwell... .... 
Fort Gaston*...... 
Fort Mason........ 
Fruto*...... 


lone * 


Kingsburgh *...... 
Kings City*........ 
Knight's Landing*. 
Lathrop * 


Livingston*........ 
Long Beach * ...... 


Los Angeles*....... 
Los Gatos ® ........ 
Mammoth Tank *.. 
Martinez *......... 
Marysville*... .... 
Menlo Park*....... 


Montague *........ 
Monterey * ..... eee 
Monterey * ( Hotel 


del Monte)....... 
Napa ® ......0 
Needles 


Nicolaus *.. 
Niles *. 


eee 


Temperature. 
(Fahrenheit. ) 
¢ 
= = = 
° ° 
63 Ir 39-2 
73 Ir 
75 17 41-6 
75 16 42-1 
85 22 49-9 
75 20 45-9 
54 25 40-1 
70 2948-4 
7o 3s §2-4 
7 33 | 33°! 
so 61-3 
82 27 §3-6 
82 30 7-0 
67 30 45.6 
7° 32 51-6 
80 26 50-9 
7° 32 49-7 
735 25 52.0 
24 53-7 
74 22 49-0 
7o 30 51-4 
77 2 SI-S 
74 19 47-3 
60 —I2 31-3 
60 30 49-4 
77 24 46.7 
79 20 | 52-9 
So 32 
68 26 §0-9 
89 39 | 03-4 
73 32 49-0 
85 21 51-5 
74 32 §0-6 
75 27 
$5 3 37-4 
66 17 40-1 
76 22 (47-4 
22 57-4 
60 30 46-1 
72 27 §2-5 
80 25 51.5 
7 24 51-2 
So 29 54-3 
79 29 | 
72 47-4 
7 27 | 48-5 
00 28 55-0 
78 25 50.6 
68 Io 40.6 
60 30 44-4 
7 28 49-1 
24 51-3 
86 | 40 | 57-5 
76 32 50.6 
60 10 35-7 
67 13 41-5 
67 37 52.0 
50 28 52.0 
68 29 
24 
28 49-5 
78 24 45-7 
74 23 53-2 
rai 27 45-0 
78 29 481 
7° Ig 40-3 
66 26 47-2 
87 32 56-8 
638 28 46-4 
7! 24 47-9 
72 20 45-0 
72 32 49-7 
So 25 45-4 
75 35 47-0 
75 3° SI-5 
75 28 51.7 
54 | S-2 
73 24 51-6 
SI 30 52-5 
7! 29 52-3 
55 29 55-5 
84 35 53-9 
75 29 51-0 
So | 
71 32 51-0 
so 36 53-1 
69 | 32 | SI-2 
72 26 48.8 
72 28 50.2 
9 28 | 54-9 
66 20 43-9 
7° 25 50-1 
73 32 53-3 
74 32 $2-3 
75 3 
65 30 48.4 
75 3t | 9-3 
75 32 S43 


Precip'’n. 


Ins. 
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Meteorological record of voluntary observers, &c.—Continued. 


Temperature. 

( Fahrenheit. ) = 

Stations. = 

= = = = 
California—Cont’d, ° ° Ins. 
80 28 | 53-6 1.19 
® & 35 | 49-7 | 0-70 
32 55-1 1.0 
Oroville *....... eee, 35 | §2-0 | o.57 
84 28 | 51-7 | 0.76 
Paso Robles*.......| 69 22 | 46.1 | 0.98 
Petaluma ®........+| 74 25 | §0-1 | 0.72 
Placerville*........ 72 25 45-6) 0.35 
Pomona*........... 80 34 | 60.6 | 5.12 
Porterville *....... 77 27 50-1 O18 
Presidio of San F .. 7 31 50-4 O75 
Sr 28 | §3-9 0.94 
Red Bluff*......... go 32 | §3-8 | 0.57 
Redding*®* .......... 7 3° | | 0.09 
76 30 49-5 0.03 
Rumsey ® ........0. 68 | 48-9 |..... 
73 23 44-9 0.42 
Sacramento(2)*....| 70 32 48.1 
Salinas (1)*........| 76 30 47-5 1.64 
Sanger Junction*...| 76 25 | O54 
San Bernadino ..... 57-5 | 1.50 
72 28 | 48-9 | o.Bo 
San Diego B’ks .... 8t 37  1.25 
San Fernando*..... 78 32 | 55-2 | 0.63 
San Gabriel *....... 8o 30 | 54-2 1.12 
San José *.......... 71 32 50-9 0.70 
San Mateo*........ 70 32 49-1 
San Miguel*........ 75 23 | 49-6 | 0.85 
San Pedro *........| 73 45 57-5 | 0.86 
Santa Ana *........ 85 32 | 3-5 | 2.07 
Santa Barbara (1). . 80 35 | | 1-29 
Santa Barbara (2)*. 80 | 1.35 
Santa Cruz*®........ 73 35 §2-9 1.37 
Santa Margarita*... 72 19 51-8 
Santa Maria. ...... 53 25 | 51-8 1.35 
Santa Monica *..... So 40 | §2-5 | 1.03 
Santa Paula*®....... 3 57-7 | 1-02 
Santa Rosa*........ 72 25 45-6 0.35 
76 30 | 49-0 | 0.53 
Seven Palms*...... 82 37. | 60-1 | 0.06 
Soledad *........... So 26 48.1) 1.75 
Soquel *............ 76 30 | 
South Side *....... 70 26 49-7 | 0-42 
South Vallejo * 68 32 
Stockton *......... 49-2 0.87 
Summit *®.......... 45 30-1 
so 32 51-9 0.85 
Susanville *........ 58 7 | 36-6 0.60 
Tehachapi *........ 65 | 
79 39 | 0-30 
Templeton 73 23 | 45-3) 1.20 
72 12 | 46-4 |..... 
60 29 38-6) 0. 55 
69 24 48-8 0.33 
77 3° | 52-4 0.19 
74 30 | SI-4 | 0.33 
Vacaville *....... oo] 74 32 50-T 9.95 
Valley Springs*....| 71 30 | 45-0 0.91 
75 29 49-I 0.29 
Voleano Springs *..| 86 35 | 
Westley 72 32 51.5 0. 33 
Whittier *.........) 36 40 59-5 0. 2 
W illiams *..... o4 39 45-09 oO. 
Willow (r)f........ 71 21 48.1 | 0.70 
Willow (2)*........ 62 30 47-6 | 0.66 
Winters *.......... 77 3° | 53-8 0.50 
Woodland *........ 79 | 30 | 46-5 | 0.55 
Colorado. 
18.7 1.25 
60 —I0 26-0 0.40 
Caton City......... 67 I 35-1 1-74 
Coulter *t......... 5° —I0 10.7 | 0-63 
5 7 25-0 
Denver (near )...... OZ | 29-5 
Denver (JesuitCol) 61 —6 | 29.9 | 0.26 
Fort Collins .......| 62 —16 25-3 0-34 
Fort Crawford ..... 28.0 0.50 
Fort Lewis ........) 55 —18 21.4 | 0.80 
62 —8 | T. 
Georgetown........ 40 —2 27-9 0-45 
Glenwood Springs. 53 —9 25-1 1-50 
Greeley *..... 6c —II 25-7 0-30 
Gunnison .......... +++ 15-8 0.02 
Julesburgh ........ 62 24-0 
0. 64 
Leadville ..........| 40 |—9 16-5 | 0.45 
Longmont ......... 65 —I7 | 25-3 | 073 
Monte Vista ....... 42 —25 13-4 | 0.00 
57 —6 | 23.9 0-96 
Rifle Falls ...... ++| 24-2 | 0.96 
Rocky Ford *...... 59 — | 28.5 0-12 
Saguache. 13-1 | 0.90 
San Luis Exp’! 13-4 | 0-27 
T. 8. Ranch ........ 49 4 | 28.6 0.84 
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Meteorological record of voluntary observers, &c.—Continued. 


Stations. 


Colorado—Cont’d. 


Clark’s Falls.......|.....- 


Connecticut. 
Birmingham .. ees 
Colchester ......... 
Fort Trumbull .... 
cove 
Lake Konomoc 
Mansrield .......... 


Middletown .... 
New Hartford . 
Shelton .........- 
Southington ....... 


Thompson ... 


Voluntown *....... 


Wallingford . 


Waterbury........ 


Dakota. 


Davenport ........- 
Fort A. Lincoln.... 


Fort Bennett 


Fort Buford. . 


Fort Meade .. 
Fort Pembina 


Fort Randall....... 


Fort Sisseton 
Fort Sully ... 


Fort Totten ....... 
Fort Yates .... .... 
Gallatin *?t......... 


Garden City * 


Goddard *.......... 
Grand Forks....... 
New England City t 
Spearfish *t...... 
Shrine Lake *t 
ebsterT..... eve 
Woonsocket ..... os 
Delaware. 
Kirkwood *........++++- 
District of Columbia. 
Distribut'g Res. *f. 
Kendal! Green*?t .. 
Receiving Res'v'r* t 
Washington Aq't*t 


Florida. 


Altamonte Springst 
Fort Barancas. .... 


Fort Meade *t 


Homeland *........ 
Kissimmee City ft . 
Manatee t.......... 
Merritt's Island 
St. Francis B’ks . 
Tallahasseet... ... 
Villa City*+....... 


Georgia. 


Andersonville*.... 


Hephzibah*t....... 
Mariettate ..... ave 
Milledgeville t 
Quitman ....... 


Idaho. 


Boisé Barracks .. 
Fort Sherman . 


Benton........ 


Cedarville ... 


Charleston ........ 
Collinsville ........ 


Grand Towert 


Greenville ... 


Griggsville ........ 
.......... 
Irishtown.......... 


Kankakee ......... 


| Temperature. 


Precip'n. 


Mean 


= 


Meteorological record of voluntary observers, &c.—Continued. 


= 
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Fort Madison*... 


Glenwood . ........ 
| Glenwood (near )*.. 


McLeansborough .. 


Mount Carmel! 
Mount Morris *.... 


Logan 
Manson*..... 


Mount Pleasant*t.. 
Mount Vernon *... 


Sac City ® 


a 


Washington ....... 


Rock Island Ars’l.. 


a 


South Evanston.... 


| Concordia( near)... 


NH 


Fort Hays ...... eee 
Ft. Leavenworth( 1) 


Connersville ....... 
Ft. Leavenworth( 2) 


NW WE 
SSR RSSESS B 
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of 


Logansport t.......).. Havensville*...... 


wo 


Nw 


= 


New Providence ... 


Oy 


w 


McAllaster ........ 


Worthington...... 


Fort Supply 


| Sharon Springs .... 


ee 
Wakefield *........ 


Cedar Rapids ...... 
Clear Lake....... 


Des Moines ........ Yates Center*...... 


Ashland *f...... 


| La Harpe 


OWS 
SBEGPSESRE SSL 


I-20 


Max 


Kentucky—Cont'd, 
Bowling Greent. 
Catlettsburght. 
Falmouth (1)*t.... 


Falmouth (2)f..... 
Frankfort (1)...... 


Mount Sterling *t.. 
Newport Barracks . 
Owensborough d.. 


Richmond f........ 
Shelbyville t....... 
South Fork *t...... 


DAW 


BSE 


Baton Rouge....... 


own 


OWN NN 


Donaldsonville .... 
Farmerville ....... 


BLS 


Grand Wane ........ 


Houma *t........ on 
Jackson Barracks.. 


Lake Providence .. 


Luling ..... 


SE or ores 


Marksville*t. se 


wn 


Morgan City ....... 


> 


Mount Airy........ 


N. La. Exp’! St’nl.. 


Point Pleasant..... 


ELE 


nuvro 


wn 


Sugar Ex. station.. 


Vidalia ...... 


Kent’s Hill ........ 


Barren Creek Sp’gst 
Cumberland ....... 


Fort McHenry .. 


Gaithersburgh*.... .. 


Amherst ........ oe 
Amherst Ex Sta.... 
Blue Hill (sum’t).. 
Blue Hill (base)... 
Blue Hill( valley).. 
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Cambridge (2)..... 
Chestnut Hill...... 


SB 


. 

Ne 
. 


FESS 
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| (Fahrenheit. ) (Fahrenheit. ) ( Fahrenheit. ) ( Fahrenheit. ) 
= = | = = 
Sizizié le | | = 
Ins. Illinois—Cont'd, ° Ins. Jowa—Cont’d, ° Ins. ° | Ine. 
sos 21-6 | 0.48 Lake Forest .......| 44 —13 18-0 | 1-27 42 —25 | 14-1 | 0.63 64 8 | 33-1 | 1-65 
Lanark 44 20.0, 1617 52 —7 | 23-8 | I-50 74 9 | 38-4 | 2.34 
| Martinsville .......| 50 2 27-0| 1.08 58 —I2 | 23-4 | 
—3 24-6 ..... Mattoont...........63 —2  30-0/ —14 18.1 | 0.30 
2 2.1:/1-39 7; 4 32-0 2.36| Hampton *.........| 42 —22 | 20.0/ 050 62 8 | 29-8 | 1.90 
46 27.0 2.40| Independence*..... 38 —18 | 16.5 0-52 71 7 | 327 | 2.25 
| 1-76 | Lowa City.........-| 43 —1r | 19-1 | 1-30 | Frankfort (2)f 2010 
9 22.1 1.64 44 18-8 2.20 54 | 22.9|..... Franklin *f........| 65 21 | 37+2/| 2.23 
46 o 1-81 Old DuQuoin...... 73 6 33-0] 2.25 | 52 —22 | 17-8/| 1-70 | 1685 
45 | 19-5 | 2-07 | Olmey FE 3 0. 2.66|M 46 | 1660 Te 
47 I 22.8 1-46 44 —I8 | 17.9! 079 Madisonville*t..... 66 | | 35-0! 1.66 { 
so —3 23-8 1-71 52 —6 2c.0 1-43 Millersburght.....) 68 | 30-7 | 1.87 
i9 —7 48 —18 18.4 68 31-0 | o. 88 
2-62 Ottawa ...... 49 20-0 1.16) Muscatine *.........49 —8 21-4) 1.38 68 29-9 | 1.61 
2-53 Palestinet.........| 61 I 30-5 | 2-20 | 68 ‘ 
66 — 4 | 2-05 | 53 —I2 | 21-4 0.40 O 65 30-7 | 2.03 
43 22-7) Paris ...... 62 —3 26-0) 1.17 | Oskaloosa®......... 52 —10 | 21-0 | 0.40 
50 —I0 22-0| 2.10| 45 —17 15-8 | 0.20 
—38 2.8 | 0.65 §2 | V 42 —16 | 17-3 | 0-17 5 
—30 5-8 0-45 46 —16 0-32 r | : 
...... 49 —27 14- 0.43 Pontiac ............| 52 —8 22.0 | 0.97 | Wesley 44 —28 12.8 0.60 Louisiana, 
..... SI —34 15- 0.30 Richview ..........) 69 I 31-0 | 2.88 | Kansas. Abbeville ..........| 76 
S7 21-8 0-85 40 15-7 | 1-21 | 55 —4 | 22.4 0.26 76 | 
36 —43 —0- 0.45 Rockford ........... 44 —I4 17.4 0.28 Amite City.........| 76 
—24 | 0.40 —11 20.6, 1.45/ Belleville .........) 50 —8 ......| 065 Arcadia............| 24 |. 
30 —30 4-7 031 Rushville........./55 |\—7 | 25-0| 1.86| Bendena®..........| §2 7 | 30-8 | 1.25 73 31 
53 —22 17-3. 0-42 Sandwich *.........| 48 I 23-6 | 2.88 | 68 2 | BI 17 
40 —3% (11-0 | 0.64 | 46 1603 | Back O25 || CAMOTON 23 
46 —26 10-4 0.60 Sterling ...........| §0 2 22.0 |..... | Buffalo Park .......| 55 — 2 O60 | Clinton 74 26 
40 —44 —3-0)..... Summer............) 70 30-0} 1.60| Bunker Hill .......| 64 — 45 | 74 29 
38 —29 8-8 053 Sycamore*.......... 44 18.0 | 0-86 | OMS || 
| 12-4 | Vandalia 66 29-0 | 1.40 | Carneiro 62 § O13 Crowley 70 34 25 
—44 4-91.00 Watseka...........) 57 22.0 1.70 | Cawker City ....... 55 —10 
—24 10-8 White Hall......... 5 — 28.0 | 2.10 | Colby 52 | 24-4} 74 29 6 | 3.10 
—33 11-4 0-85 Willow Hill........| 66 30.0 | 3.50 | Cold Water ........ 63 — 5 | 23-0 | 0.30 80 26 1.10 
22-7 1-20 Winchester ......./59 — 29-0 | 1.45 | Collyer 55 — F 79 2 | 3.18 
—18 1§-2| 0.78 Windsort..........|64 — 27-0 1.41 25-7 | 0.42 
—=33 6-9 3-04 Winnebago......../44 — 17-0 | 2.00 | CONWAY 82 28 
—30 10.2 0.90 Indiana. | Cunningham *....... 69 — 28.6 | 0.24 Grand Cotean......| 73 34 
8-8 | 0.90 Angola ...... 1-44 | Dorrance .........- 64 — Hammond.........| 77 27 
Blue Lick ..... ....| 65 1.85 | Elk Falist........-| 73 33-0 | 1-36 Pe 75 35 . 
4 27-5 Butlerville*.......| 70 1.04| — O30 79 32 
2 23.6 2-05 70 1.69 | Ellsworth......... 65 — 030. Lake OB 34 
6 25-4 3-40 Columbia City..... 56 — 1.40 | Englewood*.......) 66 33-0 0-04 17 
Columbus .-....... 62 I-15 60 —I2 | 27.6 0-32 Liberty Hill........ 84 22 
66 —6 23-6| 2.30 75 30 
4 29-6 2-40 56 —5 2-27 Mandeville......... 73 | 29 
282 || |= 1-43 | Fort Riley .. .......66 —10 26.9 0.21 76 34 
B De Gonia Springs .. 67 1-49 | GiDSON ...... 56 | 26.9 | 0-69 72 | 32 I. 37 
66 —§ | 27-0| 2.04 | Melville 73 30 1.91 
85 35 | 57- 48 Farmland .........) 62 2 | am8 | 074 | Gorham. 60 || OO 22 | I. 1.44 
72 7, gt Huntertown .......) 50 2 | amr 1-68 | 60 — 2 25 | 
84 29 Huntingburgh ..... 66 4 387 | 1.80 | 76 — 4 | 30.5 | 1.00 74 34 
37 20 1666) Grinnell 60 — 4 20 || New Ib woe! 74 34 
84 35. § 45 Jeffersonville .....) 67 7 33-1 | 3-25 | Halstead ........../69 —6 | 31-0| 0.20 SI 17 
S2 40 5s % 00 9 34-9 | 3-62 OF O &§0 | Port 80 49 
81 32 53 § — 1 22.1 | 1.40] 25 | Rayville 79 21 | 
81 SI. 85 Mauzy............. 62 —3 22.8 0.83| Independence*.... 69 — 4 | 31-8 | 1-98 Saint 
83 | 6. 37. Mount Vernon (1) .|..... 1623 | Junction 080 Saint Martinville 72 37 | 
Mount Vernon (2). 64 5 34-7 1-59| Kanopolis .......... 64 —g |......| 031 Shell Beach........| 70 | 40 | 
84 19 §2.1h Kirwin 02 | 75> | 3f 3-21 
D 65 — 4 | 27-6| 2.20 76 | 24 | 50.4 1.08 
67 9 37-8 Lebo 70 | 29-2) 1-81 Maine. 
76 20 48-0 10 Bar Harbor ......../ 43 |—9 | 21-0] 3.88 
74 26 | p-13 || Rushville f.... | Macksville........-| 62 —10 | 29.4 | 0.25 | 40 9 | 20-4 
68 13 | 3-7 | §-86 || Salem 64 2 | 90.4] Manhattan*........ 53 | 24-5 | 0-54 44 | 18 9)..... 
78 18 45-4 §-20 Scalesville.........| 68 6 | 33-3| 2 030 43 | 17+: | 3-00 Be 
77 28 Seymour...........| 64 4 | 31-4 McPherson .... 20, Fairfield 42 |—37 | 14-8 2.12 
Spiceland ..........| 67 27-4 | 1.4 | Montero .........+-| §7 — 9g | 27-0 0.40 45 |—16 | 18-9 | 1.84 
64 7 | 3t-5| T. Sunmant..........| 63 I 26.9 1-M| Monument.........) 58 —10 |...... 38 | 16-5 | 3-45 
53 2 | | || 5 32.1 1.47| Morse*............|60 —10 | 35-0 Lewiston ..........| 41 |—23 | 15-3 | 
60 17 | 35-0 | | Vincennes Bo | § Orono f 45 | 16-0 | 5.20 
Minas. ....| 66 Petit Menan ......., 40 — | 21-8 |..... 
Atwood ............ 60 —I0 25-0) 2.10 Indian Territory. | Ogallah 58 — 8 Maryland. | | 
22.0 | 1.87 Caddo Creek *,.....) 80 12 48-0 56 54 | | 31-6 3°74 
4 —g | 190! 1.32 | Cantonment —6 | 315 54 | © | 280 | 2.07 
Belvidere.......... 43 —15 20.0 1.45 Fort Gibson.......) 78 12 | 41.8 | 2.35 | 64 — 4 | 30-5 47 3 | 31-6 | 2.60 
64 — 1 26.0/ 1-80 Fort Reno.........| 73 6 38.0) 2.84 Santa Fét..........| 67 —10 | 31.8 rede S50 | 4 | 28-99) 2.18 
4 Brush H SB | 2-39 ....... 80 —1 34-7.) —2 | 327 5 
| Gg || ET. Seneca §5 | 23. Galena 40 | | 2.48 
45 —I6 17-0 1-25 5s —3 Great Falis®.......| 47 | 4 2.92 
64 —4 26.0! 1-63 lowa. lrribune 54 —I5 | 19-8 43 1 | 28-0 | 2.37 
66 —1 30-6 | 4-87 62 —6 | 31-5 Mt. St. Mary’s Colt. 44 —1 | | 1-24 
Pairfield........... 73 5 34-0 | 1-25 Bancroft *.......... 36 —24 11-0 Wa Keeney........ —B 
70 2 2.49 Blakeville .........| 48 | 12.9] 040 | S38 42 
5 Fort Sher lan......|45 —I7 15-3 | 3-40 47. 45 
3 Gol ia 8 | 34-0] 1-15 59 —6 23-0. Washburn College.) 69 —r3 23-4 
I-40 46 —25 15-9 Wellington ........;78 — 5 | 31-5 47 
3 —4 300/ 2.40 9 | 23.0 | O12] Winfield Mm | Brewster 48 
52 —7 Denmark*.........| so |............| 1-09} §5 — 4 0.40 Cambridge(1).....| 45 — 
66 31-0) 1-70 70 6 | 29.1 | 1.37 
Jorda 50 3. | 3-0 | 2-35 Dunkerton®.......) 47 —19 | 13-8 | 0.20 Kentucky. 
38 —10 18-0 | 1.02 44 | 15-4 | 0,82 | 28.7 | 1642 
POM 52 —8 | 23-0! 0.61  Elkader®..........' 40 '—22 | 14.8! T. ' Bernstadt®.........! 65 5 34-9! 2-58 | Cotuit...... 43 | 
+ AS 
\ 4 
3 
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Meteorological record of voluntary observers, &c.—Continued. 


Temperature. | 
(Fahrenheit.) | 
Stations. 

iais 

| = = 

Massachusetia—Con.| ° 
Deerfield (1)........ 45 | 20-0 
Deerfield(2).......| 46 |—13 | 21-0 
Dudley 46 | 
Fall River ......... 45 \—2 | 25-0 
Fiskdale .......... 
Fitehburg(1)...... 8 —9 | 20-8 
Fitchburg (2).....-| 49 | 20.9 
Fort Warren..... oo} $2 | 
Framingham ...... 48 —5 24.2 
Gilbertville ........ 39 —7 20.2 
Groton ...... $0 | 22-6 
«+ 54 | 18.6 
Holyoke. ese! 49 | 25-0 
Lake Coc hituate. 50 —S8 | 24-4 
LAWPONCE 47 7 | 22-3 
Leicester .......... 40 |—9 18.9 

Long Plain........ 43 
Lowell (1) 9 22-7 
Lowell (2) - 46 22.4 
LUGIOW 42 8 20. 5 
LIBR. 4 23-7 
Mansfield .......... 45 7 23-9 
Medford 
Middleborough ..... 47 —4 24-8 
48 26.0 
Mystic Lake ..... 
Mystic Station.....'... esl 
Nantucket (1)......| 46 2 | 8.4 
Nantucket (2)......) 48 4 29-6 
New Bedford (1)*... 42 |—4 25-2 
New Bedford (2).... 44 —5 25-2 
New Bedford (3)... 46 —g3 25-7 
Newburyport(:).. 48 —4 24-4 
Newburyport (2) 
Northampton... .. 4! 21.6 
North Billerica....| 53 —6 | 24-0 
52 27-9 
Princeton ......... 40 |—12 19-3 
Provincetown...... 44 3 27-4 
Rowe. 41 | 17-0 


Royalston®........ 48 —6 | 24-3 


(2) 


South Hingham.. 6 
Springfield Armr’y. 42 —2 22.0 
Springfield......... 43 2 23-4 
Taunton (1)........ 47 \—2 25-6 
Taunton (2)........ 48 —4 25-0 
‘Taunton (3)........ 47 24.8 
Waltham ..... 
Wellesley ......... 45 \~6 | 24.8 
Westborough ...... Ss —5 | 24-2 
Williamstown ..... 19-3 
Worcester (1r)...... “46-7 20.6 
Worcester (2)...... 45 —4 22.8 
Merico. 
Guanajuata ........| 78 4! 59-9 
LM 
Leon de Aldemas.. 80 42 | 63-2 
76 64 69.5 
M@XICO 79 39 59-5 
Topo Chico .....++. M4 “4 64.0 
Zacatecas ..... 72 33 §2.0 
Michigan 
Adrian ..... 40 16.5 
Albion “4 221 
Atlantic .....+6 50 —24 5.5 
Bear Lake ........+ 42 —1!10 14-7 
Bell Branch....... 40 18-0 
Benton Harbor .... 41 19-8 
Benzonia .... 30 15-5 
cc ccce 43 —22 16-2 
Berrien 45 \—16 21.4 
Big Rapids....... 45 13-7 
Birmingham....... 45 —18 17-5 
Bronson 46 —8 16.7 
Buchanan.........- 44 | 20.6 


8-5 
Cassopolis 45 20-5 
37/10 13 
Chelsea ... 18 
42 [= 6 13-7 
Columbia .......... 48 6 20-9 
Com@ord SO 18.1 
COTUDDA 55 15-4 
Deer Lake ........-| 3 16.5 
East Saginaw ...... 43 —18 16.4 
Kast Tawas ........| 39 15-4 
18.8 


Pitchburgh 
Fletcher 42 13-0 
Flint..... 44 15.6 
Fort Brady ........ 34 7-5 
Fort Mackinac..... 34 —I5 | 10.1 
Fort Wayne........ 45 —-7 19-1 
Fremont 37 ‘—t2 | 15-6 


Precip’n. 


~ 


vee 


Stations. 


Gladwin ..... 

Grand Rapi: ds.. 47 18.6 
Gulliver Lake ..... 36 —20 | 11.2 
Hanover ...... so —8 | 19.8 
Harrisville .. 39 —23 | 14.0 
47 —20 16.4 


Hastings ... 


Hayes ........ 
Hillman ..... 
Hillsdale ....... 
Highland Station... 


Hudson..... 


ROGER. 
Jeddo 
Kalamazoo ..... 


Kenockee. ee 


LANSING... 
Lathrop ..... 
Madison ..... 


BY 


Montague ... 


Mottville... 


North Aurelius... 
North Marshall.... 


Northport .. 
Olivet..... . 


Omer ee 
Ovid... 
Paw Paw...... 


Petersburgh... . 


Saint John’s .. 


Saint Louis. 
Sand Beach . 
Stanton... 

Stockb ridge. 


Swarts Cree ik 
Traverse City. 
Thornville .... 
Washington . 
Vandalia ...... 
Williamston ..... 
Weldon Creek .. 
Ypsilanti(1)* 


Ypsilanti (2) 


Minnesota. 


Alexandriat..... 
ave 
Farmington..... 


Fergus Fallst 
Fort Ripley t 
Fort Snelling ..... 
Grand Meadow 
L. Winnibigoshish. 
Leech Lake ..... 
Le Sueurd...... 
Mankato ........ 
Medford ..... 


Minneapolis 


bec 
Northfield ...... 
Ortonvillet... 
Pine River...... 
Pokegama Falls ... 
Red W 
Redwood Fallst 
Rolling Green .. 
Saint Cloud ...... 


Mississeppi. 
Batesville ..... 


Greenville ....... 
Holly Springs... 
Kosciuskof .. 


Lams 


Louisville® ti 


Palo Altoft.. 


Pearlington * 
Pontotoc * t..... 
Rienzi ..... ee 


Summit fé....... 
Water Valley 
Wayne sborough .. 


Yazoo C ity t 


Missouri. 
Carthage ...... 
Excelsior Springs*. 
FPayette?t......... 


Fox Creek .. 
Frankford (1)*..... 


Temperature. 


( Fahrenheit. ) 


36 —I2 | 
49 15.1 


5 
47 
52 —40 3 
SD 


78 |: 49-0 
Sr 25 | 45-5 
72 20 | 42 
33 
76 20 44 
74 jo | 
75 | 
81 20 | SI- 
75 19 | 44 
75 3! 
65 19 
68 rms 43- 
So 15 | 45 
72 24 47 


SI 18 42.8 


s —6 24- 
6 —7 24- 
69 —5 | 29- 
72 —2 | 30. 
27. 


Precip'n. 


_ Meteorological record of voluntary obser vers, ke. —Continued. 


Stations. 


Fy 

= = = 

Missouri—Cont'd. 
Frankford (2).... cool § 
Glasgow ...... 73 5S 27-9 
Grand Pass ........ 6 5 27-3 
Harrisonville...... 66 —7 27-1 
70 4 33-6 
Jefferson Barracks. 59 —IO 23-2 
Kirksville......... 60 —7 24-6 
Lakenan *.......... 60 oO 20-4 
Lamonte........- 65 —3 29-6 

MEXICO JO = 6 
Miami ........... 72 —6 | 27-4 
Mound City........ 59 27-5 
New Haven ........ 69 3 | 37-9 

Oak Ridge ......... 62 9 oe 
OTeZON 64 — 8 25-4 
Ozark®...... 69 Oo 32-5 
Pierce City *..... oe, 2 | 
Princeton®......... 61 —6 26.7 
Saint Charles(1)... 7o — 1 | 30.2 
Saint Charles (2)... ..... 2 
Savannah ......... 
Sedalia ..... © seccee 63 —7 32-8 
Shelbina ........ coe cose 
FO 3 29.1 
Warrenton*...... 2 25-4 
Wither’s Mill...... GE i= 
Willow Springs)... ... 

Montana. 


Camp Poplar River. 


Fort Assinaboine . 


Fort Custer........ 
Fort Keogh ....... 
Fort Maginnis ..... 
Fort Missoula ..... 
Port Shaw 
Sheldon ® 
Virginia City f..... 


Nebraska. 


Ansleyt..... 


Creighton ft. 


Culbertson ( 


Culbertson (2)f.... 
| David City ......... 
Fairbury .......+.. 
Fort Niobrara. .... 
Fort Omaha....... 
Fort Robinson..... 
Fort Sidney ....... 
Fremont ...cccccce 


Genoa ...... 


Hay Springs ...... 


Marquette *....... 
Minden ........ 
Nebraska City . 


North Loup? ...... 
cc 
Ravenna ..... 
Red Willow........ 
Sargent 
Syracuse * ......... 


Tecumseh t.... 
Weeping W: ater*. 


West Point . 
Nevada, 
AUSEIN 
Battle Mountain *.. 
Beowawe (1)....... 
Beowawe (2)*.... 
Brown’s ® 


Burner’s Ranch.... 


® 
Carson City ..... ove 
Crane’s Ranch .... 
Dayton..... 
El Dorado ....... 
(8) 
Elko (2) ee 
Fort MeDermitt . 

(re 
Golconda ...... 
Halleck ..... 
Hawthorne *..... 


Hot Springs (1).... 
Hot Springs (2)*... 
Humboldt (1)...... 
Humboldt (2)*..... 
' Lewer’s Ranch*.... 


Temper 
Fahrenheit. 


56 —26 6-9 
20.3 


S2 cccces 
SI 6 31-8 
32 26.7 
60 25.0 
66 4 3-7 


64 10 38-6 
75 | 32 §5-0 
72 
rs 24-7 
29-4 
27-6 
62 4 35-8 
58 Ss 37-2 
75 100 
24-3 
7° 5 
320 
69 10) 34-2 

eee 
68 10) 34-2 
63 I 36-9 


Precip'n. 


Neen OW 


9°: 


88: 


999299: 


Temperature. 

(Fahrenheit.) <= 

Stations. = 

= ~ 

= = = = 

Nevada—Cont'd. ° In 
Montello *......... 54 6 25-I 0.00 
Palisade *.......... 538 © | 26-9 0-00 
co 32 30-2 O79 
Reno State Univ’ty. 0-29 
Tecoma®........... 56 © | 27-2 0.00 
* §0 2 25-2 0.00 
Tuscarora §1 | 20-4 0.24 
Wellington ........ 53 4 | 32-9 0-24 
80 | 30.7 |..00. 
Innemucca * ..... 29-8 

New Hampshire. 

1.61 
Berlin Mills ....... 48 —28 10-4 1.63 
Concord..... 50 —I4 21-2 1-53 
Hanover ..... G2 15-2 2.17 
Village. I-94 
Manchester (r).... 51 21-5 1-86 


Manchester (2) .... 


Manchester ($).... 50 —9 21. 1.71 
Mine Falls...... 1.72 
7 21 1-72 


: 47 
46 —30 12-6 1.78 


North Conway . 


- 44 16.7 2-71 
North Sutton *..... 7 |—2a1 16-0 2-20 
Plymouth ........ 4 13-9 2-50 
Shaker Village..... 44 —I0 19-0 2.20 
47 17-2 O77 
50 15-0 1-380 
West Milan........ 47 | 11-8 
2.06 
Wolfborougn 
New Jersey. 
Allaire ...... oe 52 I 27+2 
Asbury Park....... 49 I 28-5 2-58 
Beverly 50 2 | 27-4 2-17 
Billingsport L. H.. 46 | 
Bridgeton.......... 5! 6 32-9 2-70 
Cape May C. H..... 50 | 
52 4 29-9 2.25 
Egg Harbor C ity. 50 I 25-3 2-5! 
Freehold.........+. 50 27-0 2-23 
so —2 20-3 1-93 
50 4 28-4 2-16 
Highland Park 50 Oo | 26-8 2.41 
Hopewell ..... 1.65 
ove 48 | 27-2 2.18 
Jersey C 45 4 29-0 
Lambertville ......| 48 3 1.95 
LOCKtowNn 25-2 2.04 
Moorestown t...... 45 27-0 2.27 
New Brunswick (1) 47 2-5 
New Brunswick (2) 52 ° 20-5 2-35 
New Brunswick (3) 51 @ | 
45 5 27-2 2-0 
Ocean City......... 45 2 3I-t 3-50 
52 4 29-4 2-95 
ft 27-0 2-34 
40 20.6 2.23 
Rancocas ....... 25-5 2-25 
Readington *....... 45 2 BO-2 
Somerville......... 49 2 27-3 3-17 
South Orange ...... 45 O 25-2 2-49 
55 O 24-4 2-1 
Tom’s River....... 52 27-7 2-95 
46 O | 25-7 2-30 
3 30-7 217 
New Mexico. 
52 22.5 0.50 
70 12 | 41-8 010 
Embudo 55 © | 29-3 0-37 
Fort Bayard ....... 67 10 | 39-0 0-4! 
Fort Seldon? ...... 72 24 45-2 
Fort Union ........ 7 30-9 T. 
Fort Wingate ...... 46 |\—7 | 28-4 1-60 
Gallinas Springt... 59 13 40-3 0-22 
Las Vegast........ 5S O 27-2 022 
Lordsburg *........ 69 14 | 42-4 045 
New York. 
Angelica f.......... 38 |—22 17-0 1.26 
Ardenia ® .......... 45 5 26.0 2.40 
Barnes’ Corners*t. 41 —34 13-7 
Boyd's Corners*... 47 2 24.2 2-33 
40 —35 2-52 
Constableville*t... 40 |—25 12-9 §-46 
Coope rstown*..... 4m 16-1 1-79 
David's Island..... 50 20-2 2-35 
Elmirat ¢........06 41 |—7 | 21-4 
Factoryvillet...... 43 187 79 
Fleming *.......... —4 158 
Fort Columbus .... 49 I 18.2 3-09 
Fort Hamilton .... 47 2 | 27-9 2.0 
Fort Niagara...... 46 | 21.8 069 
Fort Porter........ 44 17-7 2-19 
Fort Wadsworth .. 50 t | 27-7 | 26g 


| 
] 
I 
I 
I 
F 
8 
8 
8 
U 
W 


48 
— 
| 
eis 
= = = 
ss 
06 
8 
42 is 
12 71 
62 65 
3 
—I2 19. ¢ 49 20 
42 
48 —I7 10-3 71 75 
46 —I5 | 15-2 87 S4 
48 | 19-7 73 99 
40 —16 14-4 97 
46 —II 21.2 3 bone 
pee oo} 44 [33 9-2 -00 
17.1 40 —5 | 16-2 o7 
1.97 Ma 43 | 23-8 84 So 
2.30 Muy 15-1 2 -73 
1.71 Ss . 80 
2.5 6s .21 
4-23 45 18.0 2 2. 30 
3-00 | 12-3 ‘ 1. 32 
2.34 44 19-9 62 60 —29 22-8 0-45 
1.51 —4 15.9 97 21.5 056 
1.56 40 | 18.2 55 —25 17-7 1-68 
2.61 R 44 —33 | 12-0 | 2.00 57 —23 24-2 1-46 
1.12 ...... 44 | 16-1 1-53 58 23-8 14 
4-04 42 16 18.0 | 0-99 60 —20 24.4 | 0-70 As 
2.15 SF 16-5 0.69 As 
1.20 49 20 | 14-3 | 1-57 49 —I0 24-0 1-03 Ch 
2.07 40 —22 | 16-5 | 4-38 —9 22.8 T. Le 
ow of 2.12 ose 44 1.17 45 TG Mi 
2.28 46 | 14-3 | 1-33 | 16.9 Me 
1.71 42 | 16-1 | 2-51 52 —I6 22-3 | 0-31 Me 
1.69 Be 60 —I¢ 28-7 | 0-5! Mc 
at 2.22 44 19-9 1-47 Mi 
2.21 coe! G2" 21.5 | 1-05 st 22.0 0-23 Ra 
1.53 ....... 42 —Ir | 19-0/ 1.18 0-30 Sal 
1-79 s9 —I2 22.4 1.06 Sta 
1.63 39 —16 196 018 Sot 
1.82 466 —26 10.0 0.95 64 —I7 27-1 0.32 Ws 
1.83 60 —10 23-7 0-78 We 
9 | 0-58 49 —20 21-9 | 0-35 Ak 
0. 16 2 | 0-26 | st 1921-3 10 As} 
I. 10 56 18.6 | 0-94 Atk 
0-10 1-09 | 63 —13 20-.7f $0.62 Bar 
1-65 (7 —20 | 0-45 59 Bel 
Of 50 —25 13-4 0.51 52 23-4 | 0-23 Cal 
1-69 46 —34 | 8.8 | 050 20 Can 
47 —26 10-4 | 1-36 54 25.1 0.15 Can 
39 396 4-9 | 0.32 56 —I2 22-6 0.29 Celi 
48 —27 | 11-6! 1.15 $0 —IO 22.1 OI! Cir 
1.53 —44 1-4 | 0.66 0. 10 
1.68 4 —25 | 0-54 Coll 
1.43 St —14 21-6 | Colt 
2.25 42 —24 9-7 | 0-85 57 —8 | 24.1 | 047 Day 
49 —30 BO 48 —I§ 23-1 | 0-90 Den 
§3 —I2 21-7 | 0-24 Ely: 
3-97 coc! G2 | so 19-3 0-07 Fos 
I-21 0.10 Gal] 
+ I-21 2-71 0.00 
1.65 0. 00 ree 
1.94 1.50 0. 00 Hang 
0.68 52 —7 21.5 0-00 Hud: 
1.05 47 67 34-9 | 027 sack 
1.25 5 47 0-64 
2.65 12 0. 03 
71 25 ~ McCo 
7 44- 9 N 
1.28 3 Nee 
62 North 
Ober] 
0. 8. | 
. Ottaw 
+23 15 Pome 
. 
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Meterological record of voluntary observers, r ce. —Continued. | Meteorological recor d of voluntary observers, &c.—Continued. 


Temperature. | | Te »mperature. Tempe rature. Temperature. 
(Fahrenheit. s (Fahrenheit. ) : (Fehrenbelt.) (Fahrenheit.) | = 
Stations. Stations. Stations. = Stations. = 
| aie | is |& 
New York—Cont’d.| ° e e Ins. Ohio—Cont’d, ad ° ° Ins. | Rhode Island. ° ° ¢ Ins. Texas—Cont’d. ° ° © Ins. 
Friendship*.. 40 | 19-9 2-45 Portsmouth (1)f 1:99 | 46 o | 26.2| 2.35 | 85 18 | 52-4 I-00 
Geneva 43 —I2 20-3 1-21 Portsmouth(2).... 68 8 | 33-5 1-95| Fort Adams....... 47 |— 1 | 25-0) 1-74 New Braunfeist.... 74 go | 52-2 3-73 
Hess Road Sta*t....40 —9 i9-3 4-62 Quaker City....... 57 —3 | 1077 | Kimgston 2692 || NOW Ulm BE 27 | §5-0 | 2-73 
Hudson 40 Ruggles t 52 23-4 | 2-20 | Lonsdale .... 2002 | San Antonio........| 81 33 55-0 | 3-70 
Humphrey *........ 38 |—16 | 16.8 1-03 Sidney 59 © | 255 | 1.27] Newport 46 1 | 27.8 |..... | Silver Falls th.....| 78 8 | 41-0 | 0-60 
Thion *f 41 17-5 | 2-80 Springborough 1-00 | Olneyville ......... 50 —2 II 33-0 | 2.20 
44 | 20.0] 1.30 | 242 | 1.92} Pawtucket .... 2640 || 79 34 | | 3°65 
Kingston .......... 46 |—4 21.0 | 1.98 Sandusky... 53 —4 24-9 1.58! Providence (1)..... 48 26.4 | | Wacot..... 77 21 52.1 3-00 
Le = | Wepakoneta 40 —4 | 24-5 | Providence (2)...... 46 |—4 | 25-2 | 2-06 
Lowville *......... 45 |—24 | 16.6 27.14 Wauseon..........|§2 —13 | 20.2) 1.77| Woonsocket ........ 46 4 | 24-0 | 1645 Utah. 
3 | 19-4 | 2059 || Waynesville O86 South Carolina. Crock 9 | 
Madison Barracks. 44 —26 13.1 1-18 Westerville........) 57 | 25-8 | 1.00 | AIKEN 7§ 19 | 45-0 | 5-33 
Middleburght...... 52 —22 20-9 2.05 West Milton....... 62 2 | 29-5 | 2.40| Belmont | 1§ | 41-8 | | SB 
Newfane Station *.......—14 19-0 |..... Weymouth 1671 | Brewer Mine....... 12 | 40-9 | 3-40 4-5 | 
Nineveh ............ 44 |—30 11.2) 3-18 Wooster(1)t.......| 54 —5 | 22:9 2.42/| Cedar Springst..... 68 16 | 38-4 | 5-60 
North Hammond 48 |—22 12.6 | 1697 | 68 23 | 40-7 | 3-67 ad 
Number Fourt.... 40 ——27 11-6) 5.42 Yellow Springs .....66 —2 | 27-7 0.70! Columbia(Ex.Sta.) 69 17 41-9 6.58 
Palermo ........... 40 9 18-4) 2.83 Youngstown 45 —8 | 24-8 0.42! Evergreen 61 10 35.5 | 6.56 Promontory 4 | 20-0 
@ | Oregon Statesburght...... 60 19 | 43-3 | 5-47 Vermont. 
Yan .........-| 42 |— | 19-4/| 1-26 Timmonsville..... 64 .o 7.33. Brattleborough(1). —18 | 19. 1-72 
Plattsburgh B’kst. 48 —20 17-8 0.32 East Portland...... 64 innsborough.. 68 10 | 41-9 | §-93 | Burlington.........| 45 |—15 | 19-0 | I-59 
Potsdam *........... 48 —26 12-0 | 4:66 Bolg « é é II 2-0 | § 19 | 
45 —24 18.7 | MeMinnvillet...... 20 | 42-1 Andersonville 60 9 | 390) 4.90 East Be rkshiret... 56 I-35 | 14-4 I-40 
Saranac Lake t..... 45 4 13-6 | Mount Angel t 65 28 29 | Ashwood *ft........ 71 14 39-8 | 2.7 Jacksonville.......| |—30 15.8 2-37 
43 18.2 | 1.37 OF 43- 0-80 | anstin 52 9 39-1 3-7 Lunenburgh .......| 50 |—26 14-8 1.84 
Setauket .......... 54 5 27-4 | 2.19 17 | 43-4 | Carthage MIGGIODEET 39 [— 15:8 1.10 
Somerset 17-6 7 | Saint Johnsbury*..| 42 |—gr | 12.0 0-65 
South Canisteo*... 48 \—12 29 | 49°9 Clarksville ........ 69 I! 37.5 Saxton’s River.....| 47. |—28 1-99 
South Kortright*t. 45 —14 17.0 | 0.86 Pennsylvania. 60 Strafford*,......... 40 |—20 | 14-2 | 3-25 
2.0000 40 16-5 | 404 Allegheny Arsenal. 55 —3 27-6 1.50/ Cog Hill..... 5 34-6 3.50 44 20-9 I-90 
Watervieit Arsenal 44 —8 19-8 | 2.20 — 3 | 29-8! 1.24 | Columbiat......... 7.70 
Wedgwood*........ 44 17-9 2.28 3.49 | 70 is 42.0 1 6s Virgima. 
West Point ........ 50 — 4 23-0, 2.88 Bethlehem........ 42 — JI 27-0 1.94| Fayetteville ....... 12 41-6 3.7% Abingdon 24 
White Plains *..... 46 —4 27-3 3-19 Blooming Grove... 50 —12 |...... 3.66 Florence Station... 67 15 39-6 3. 46 Bird s Nest*..-....| 53 8 5-50 
Willet’s Point ..... 46 I 26.6 2.33 Brookville t ....... 2. 34 Greeneville ........ 62 9 25.0 2.43 hristiansburgh f.. 
North Carolina. 26-1 1.68 Hohenwald........ 23 2.67 Dale Enterpriset.. 67 
(1). 4B § 26-7. 11.61 | Jacksborough..... 60 37.3 2.99 Fort 93 1S 3°: S* 47 
Asheville (2)t...... 70 6 36-3 1.68 Charlesville........ 51 —9 24-0 1.53| Johnsonvillet.......... Fort Myer §2 2 29-8 0-49 
Chapel Hill........ 68 10 37-9 4-24 «=Clarion(t)t........ 46 —21 | 20.0 2.10/ Kingstont.............. Marion 62 6 31-0 3-46 
Charleston ....... CIATION (2). 2.29, Kingston Springs.. 63 37-4 2.20 10 | 34°58 5°45 
Hot Springs........ 69 II 38-4 Coatesville........ 49 — 3 25-6 1.85| Lawrenceburgh ... 68 6 re Smithfie 60 10 30-7 3-89 
é& 35.9 | 2.40 Columbus .........| 42 —2% pottsville......... 60 10 35-4 445 
Mount Pleasant.... 66 10 37.0 3-97 Coudersport 17.8 Wytheville OF 10 31-5 3-30 : + 
Momroe ............| 67 16 39-8 | 3-71 47 | | 14 3601 1.31 Washington Territory 
FE || GE | | FO 7 | 38-6 2.74  Blakeley*t. 23 | 42-3. «1-05 
New Berne......... 68 13 2065 Eagle’s Mere...... 40 —I7 12-0 | 3.87 | Parksville ......... II 40-3 4.27 Fort Spoks 55 | 28.1 20 | 
17 40-0 2.64 East Brook *....... 39 20.8 |..... | Riddleton.......... 70 37-5 3.21 Fort Townse 60 24 42-8 0-54 
Salisbury ..........| 6&7 20 | 39-8 | 3-33 | Easton 26 | ROCKWOO 480 Fort Walla Walla..| 64 18 | 36.8 75 
Statesville ......... 67 12 36-9 | 6.66 Edinborough...... 40 —21 17-4 0.60 | Rogersville........ 36.7 3.88 Vancouver B’ks ..., 63 20 42-1 1-14 
Southern Pines.... 72 20 144-4 3-65 Emporium......... 45 —20 | 21-8 1.61 | Savannah.......... 72 22 | 43-4 | 200 |) Vashon 60 23 | 43-2 I-33 
Wake Forest / ..... I 38.8 2.2 Franklin®......... 35 —22 19-6 1.68 Springdale ........ 64 38.2 
Washington n...... 71 28 40.8 4.35 Frankford Arsenal. 50 — 2 26.0 | 1.87 | 72 14 38.2 1.94 West Indies. | 
Weldon 66 | 27-2 | 3-53 | Freeport f 1.90 10 1.63 Grand Turk 84 78 | 80.4 0-96 
Ohwo. 44 I 25-8 2.01) Waynesborough ... 72 IS | 305 327 Hamilton,Bermuda 69 §2 | 61.6 5§-93 
Akron..... 54 22-9 1-06 Girardville........|41 —4 23-1 1.66 West Virginia. | 
Ashland....... 1.41 Grampian Hills.... 42 —24 15-4 | 2.966 | Austin 79 26 54-4 5-02 3°46 
Bangorville........ 56 —6 22.8 | 1.43 Greenville .........| 49 —I7 19-1 21 50-9  2.8q Clarksburght...... 57 | 3-28 
Bellevue *........ - 50 —3 1.40 Hollidaysburgh..... 49 —7 | 24-0 1.91} Brady t............ oS i | 47-9/ 1.67 Glenvillef..... 2.68 
Caledoniat,........ O97 | Homesdale 39 16.0 | 2.10/ Brazoriat.......... 74 35 55-1 2.18 Hartmons sville*.. 50 23-1 
Canton (1) es 1613 Huntingdon......../ 41 | 24-0 | o.97/| Brenhamt......... SI 27 | | | Hinton 1.19 
Canton (2) 24-1 | 1.05 Indiana 60 26-4 2.42) Brownwood? ...... 76 8 48-0 3.04 Middlebrook*..... 50 3 | 22-9 ? 
OF — 1 26:1 1-38 3-05 amp Eagle Pass... 36 33 | 56.7? Morgantown ¢...... 3 
Circleville 1.07 Lancaster ......... 44 I 26.4 2.16| Camp PenaColo/... 67 42.5 4-50 Parkersburghf...... 59 5 30.1 2-67 
Clarksville ........ 65 3 26.9 | 1.23 Lebanon 45 25-8 | 1.85 | Cleburne .......... 20 47-4 | 4-45 Rowlesburgh 
Cleveland ...........47 —7 24.3 1.20 Le 45 16-9 1.38 CollegeStation..... 24 8 2.29. Tyler Creek *...... 54 5 | 29-3 0+ 50 
College Hill *...... 66 5 29-6 1-90 Lock 49 —II 22.0 1.74 Colorado. 54 14 Westont...... 2-31 
Collinwood *....... 49 23:0 | 095 Lock No. 1.67 Columbia Station t. 7s 35 0.83 Wheeling t...... 1.74 
Columbus Barracks 62 27-3 1-24 Mahoningt.... 8.96 | Comanche ® ....... 20 48-8 2.75 WhiteSulph. Sp'g ‘gst 
28.4 0-51 MeConne lisburgh . 56 2 26-4 1.65 | Corsicana(r)..... 19 SI-0 | 4.35 
Demos ..........--. 52 0 254) 1.82 Meadvillet......... 45 —9 | 232 2.85 | 72) © 
Garrettsville...... 45 —I8 20.6 1.42 NewCastle........ 50 —11 | 24-7  3.33| Fort Bliss........... 76 18 | 47.4 | 0.28 Fre 40 | 10.3 3-45 
Georgetown 65 6 29-9 | 2-22 | Nishet 2 21-3 1.80] Fort Brown......... 89 44 62.6 2-51 ¢ rs 
Gracey ......... § | 3-58 Oil Cityt. Fort Clark .........| 84 25 | 50-1 | 0-83 
Granville ........... 60 — 1 24-8 | 1.25 Parkers L andingt. | 17 | 50.1 | 2.57 St | 
Greenville ..... © 251 0.92 Petersburgh 1630} Fort Davis ........| 68 23 | 45S 0-52 
Hanging Rock ..... 67 6 | 31-6 1.48 Philipsburght...... 56 —19 | 19-2 Fort Elliott ........75 | 3 | 37-4 | 0.89 % | 104/38 
50 —12 20-8 1.31 Pleasant Mount*g......—1o0 14-3 7-95 | Fort Hancock . 83 10 47-2 0-44 
Hudson......... 1.32 Pottstown .........| 44 o | 235 1.g2| Fort McIntosh..... 87 | 37 | 58-9 2-20 Rhingl 
Jac ksonborough .. 62 | 26.8 0.60 Quakertown ........ 46 — 4 | 24-3 2-38| Fort Ringgold ......95 | 38 | 61-5 | 2.62 Vinelander 
Jefferson............ 44 —14 | 20.3| 1-82 Readingt............ 44 —4 | 26-6 1.66| Fort Wortht....... 79 19 | 47-0 | 2-92 
Rent .............. 50 —6 | 24.6 1-67 Rimersburgh ....... 42 —13 | 20-2 ..... | Gainesville ......... 75 143-9 35 7-8 | 1-34 
2 25-5 1-28 Salem Corners*..... 40 —7 17-7 2-64 | Gallinast.......... 85 31 54-3 | 4°33 Wyoming. 
3 | 204 1-39 | 20:26) Granbury®f........| 76 20 | 43-2 | 3°53 | 
Lordstown......... 44 —12 22-5 1-06 Selin’s Grove....... 46 —4 | 24-8 1.52| Houston...........| 77 30 | 55-2 | 3-32 Camp Pilot Butte... 49 |—15 | 25-7 0-10 
Smethport........./ 43 —27 | 20-8 2.72) Huntsville t.......| 80 28 | 53-6| 2-14 Camp Sheridan....) 47 |—15 | 19-5 193 
58 3 | 30:3 | 2-44 Somerset ..........| 50 |—I3 | 21-0 | 3.13 | 26 | 42-4 | 3-00 Fort Bridger.......| 51 |—18 24-6 0.50 
Marietta 2051 State College........ 48 | 21-8 | 1.34} LaGranget.........\.....| 26 | 55-7 | 3-79 | Fort D. A. Russell.| 49 |—23 | 20.7 | 0-20 
McConnelsville..... 57 o | 28.6 2.00 Swarthmore ......./ 48 o | 28.1 | 1.92) Lampasas tg.......| 87 24 | 51-3 3-41 Fort Laramie......| 56 |—21 | 25-0 | 0-50 
Kapoleon sees 3 | 25-8 46 —I6 | 20-1 | 1.92) Longviewt.........| 80 | 26 | 50-6 | 3-95 Fort McKinney....| 58 |—13 | 24.8 0-48 
ew Alexandria ... 55 — 4 25-1 2-20 TUSCATOTA..... 1627 | 74 20 | 53-2 3-87 Fort Washakie....) 51 |—24 0-25 
New Comerstown.. 56 —1 26-0 1.65 niontown ........| 58 — 1 | 30.0 2.43| Mesquite ft........., 78 18 | 47-5 | 2-62 Sweetwater Bridget O35 
Lewisburgh.| 56 — 3 27-1 | 0-90 
0.8. University ... 6.4 oor West 26.6 Nore.—The letters of the alphabet denote number of days missing in record. 
casas 2 | 28.4 1-74]. *Maximum and minimum from observed readings. t Readings trom Signal Service 
Pomeroy .......... 60 8 33-4 WYS8OX | | 1693 instruments. Mean temperature from one observation taken at 1oa.m, § Estimated. 
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MONTHLY WEATHER REVIEW. 


FEBRUARY, 1889, 


Stations and dis- 
trictes. 


New England. 


Eastport ......... 
Portland ....... ee 
Northfield........ 
Manchester ...... 
Nantucket. ..... 
Wood's Holl 


Vineyard Haven... cesses cs 


Block Island ..... 
Narragansett Pier 
New Haven....... 
New London ..... 
Mid. Atlantic States. 


Philadelphia ..... 
Atlantic Uity..... 
Baltimore ...... 
Washington City. 


Cape Henry ...... - 


Lynchburgh ...... 


Charlotte....... 
Hatteras..... 
Kitty Hawkb..... 


Southport ........ - 


Wilmington ...... 
Charleston ....... 


Columbia, 


Augusta 
Savannah .:....... 
Jacksonville ..... 
Florida Peninsula. 


Cedar Keys ...... 
Jupiter..... 
Key West........ 
Mioco....... 
Titusville ..... eee 
Eastern Gulf States. 
Atlanta......... ee 
Pensacola see 
. 
Montgomery ..... 
Vicksburg........ 
University ..... ee 


New Orleans ..... 


Port Eads ...... tee 
WeaternGulf States. 
Shreveport ..... ee 
Fort Smith...... 


Little Rock ...... 
Corpus Christi .>. 
Galveston ........ 
Palestine......... 
San Antonio...... 
Rio Grande Valley. 
Rio Grande City.. 
Brownaville..... 


Chattanooga ...... 
Knoxville ........ 
Memphis......... 
Nashville ........ 
Louisville........ 
Indianapolis...... 


Terre Haute...... . 


Cincinnati ........ 
Columbus ........ 
Pittsburgh ....... 
Parkersburgh .... 


Lexington........ 


Lower lake region. 
Buffalo ...... 
OBWORO.. 
Rochester ........ 

Cleveland ........ 


Upper lake region. 
Alpena 
Escanaba ......... 
Grand Haven..... 
Lansing .......... 
Manistee ......... 
Marquette........ 
Port Huron....... 
Chicago " 


Green Bay........ 
Sault deSte. Marie. 
Extreme northwest. 
Moorhead ........ 
Saint Vincent .... 


levation above sea- | 
level, feet. 
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Table of miscellaneous meteorological data for February, 1889—Signal Service observations. 


Pressure, 


inches. 


Mean actual. 
Mean reduced. 


SSSSISS 


30.04 30-23.0..99 


30-16 30.21 0.65 


30.19 30. 200-52 


28.99 30-21 0.55 
30.14 30. 200-65 


29- 
29-68 30.201.05 
29-50 30-2 
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$ 
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Ps 


RS 
8% 


Monthly range. 


Monthly mean. 
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'® ‘Temperature of air, in degrees Fahrenheit. 


normal. 


Departure from 


6-14 
1.8 
“4+ 1-4 
3-6 
0.0 
*4— 3-6 
-O— 1.0 
1— 0.9 
1-5 
-7— 0 
43 
-S— 5-2 
-S— 3.2 
-8— 5.2 
*9— 7-1 
-O— 6.0 
Biecese 
3 — 7-7 
-4— 6.6 
o— 6.0 


POUR 


PY aeoe: 


daily 


Mean minimum. 


Minimum. 


| Mean maximum, 
Crreatest 


Maximum, 
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w-point. 
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midity, per cent. 


Mean relative hu- 


Mean tem 
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4 73-4 
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83 
oF 
a- 
g¢ 
2.74— 1.58 
4-134 0-04 
2-74 — 0-92 
Be 1B 
1-71 
1-54 
Ge cove 
4-39 0-97 
3-72 
1-57 — 4-25 
3-03 2-24 
2-08 — 2.33 
1-70 
2.84 — 0.57 
SI— 0.79 
o7 — 0-73 


94— 0-10 
0-34 

6+ I- 

67-+ 1-66 

27 I- 

52— 1. 

1o— O- 

82+ 0.92 

go— 3-66 

84 — 3-20 

33— 2-25 

29— 2-13 

BB 
72— 2-15 § 
2-55 
S8— 1-04 
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wr 


. 
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SSS PIE BAGS Sse 


Oo 
— I. 
+ 0. 

B+ 0. 

85— o. 

03 + 


ment, miles. 
tion. 


Total move- | 
Prevailing diree- 


Wind. 


Maximum 

velocity. 

= 
Mia 2 
48 e. 18 
33 | 8. 5 
40 
26 nw. |* 
38 sw. | * 
° 23 
50 (CW. 6 
nw. | 
nw. 1 
36 «CW. 19 
48 
36 nw. 23 
36 nw. | * 

- 
eds 
27 «nw. I 
WwW. I 
24 . 
52 nw I 
‘20 sw. 18 
sw. 18 


24 
jo 23 
36 nw. | 18 
35 se. 16 
30 nw. | 16 
24 18 
24 nw. * 
30. 5 
24 nw. 5 
3° «Sw. 
30. Con. 18 
qo) «on. 8 
2 8. 16 
2 ne. | 18 
20 ne. 18 
32 «on. 18 
26 sw. 13 
26 Ww. 18 
36) 5 
36 «CW. 5 
32 nw. 18 
2 nw. * 
37. 18 
33. «(OW 18 
31 W- 18 
8 OW. 18 
62 sw. 19 
3 sw. 19 
37 | 19 
42 16 
32 (WwW. 18 
Bis 
33 21 


27 nw. 22 
30 

36 nw. | 22 
35 nw. 5 
32 SW. 19 
46 4 
48 ne. 4 


Partly cloudy days. 
Days with rainfall. 


Cloudless days. 
Cloudy days. 


DONO 


_- 


Vow 


© 


° 


. 


OU OW 


OWodes: 


| ness, tenths. 
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Temper’ture data since 
opening of station. 
= 
= 
“2 
2s sc 
. 
eo 218 2 
< ~ < 
49 1886, —20 1876 
18 55 1880 
48 1889) —321 
54 1885 —11 1888 
19 64 1880 — 7 1886 
3. §2 — 1/1888 
— $187 
3 1887 — 3 1868 
9 54 1887 — 1 1886 
7 §2 * — 61886 
17 65 1880 — 8 1886 
17 62 1880 — 61871 
16 | §8 —18 1875 
1% | 69 1874 — 4/1873 
I 44 1889 — 1188 
I 75 1874 — 21886 
I 71 1830 — 51875 
17 78 1874 — 11880 
16 = 80 5 1886 


16 74 1874 1 1886 
1906 4 1886 


ir 76 1883 6 1886 
9 71 1884 13 1886 
1S 77 1880 5 1886 
72 1887) 13 1889 
14 72 1880 10 1886 
196 10 1886 
16 8o |1887 13 1886 
2; zo| ® 18 1889 
17 | 82 1883 13 1886 
19 SI Ig 15386 
18 84 1587 24 1886 


79 1883 26 1886 


17 63 1883 
19 1880 

18 63 1875 —12 1875 
16 1883 1875 
17 72 1883 —15 1885 
12 7o 1883 —15 1885 


1889 —19 1889 


1886 —47 1888 
1886 —5o0 1888 


19 «65-1883 —10 1885 
19 64 1884 —20187§ 
17 58 1880 —27 1881 
1§ $2 1877 —32 1875 
17 58 1880 —24 1875 
3. S54 1887 —12 1585 
I 37 1889 — 9 1889 
15 69 1877 —27 1875 
15 59 1880 —25 1885 
17 163 1876 —15 1888 
19 60 1882 
4 1887 —2718 
17 | 57 1877 —34 1975 

32 

50 


; 
a 
53 2.0 45 26. 13- 8,574 nw. II Il 124-84. 
~ 9 20:-3—- 5-7 42 27 II. 5,837 n. 7 14 125-44-6 
871 | | 22 6, 166 8. 3 16 166.25.4 
247 20-7 §0 29 12. 4,607 nw. 4 104-33-9 
125 26-0— 2.0 50 33 17: 8,106 w. 6 125-23-¢ 
14 48 33 24- 8,800 nw, 10 10 126.54-5 
22 | 27+O-seees 46 32 20.1 11,876 nw. 13 8 124-83-3 
26 30.09 30.121.46 27-0— 4-0 48 32 2 22-4 80.8 12,492 9 104-74-6 
107 30.00 30.121.38 25-0— 4.0 49 32. I 5,613 nw. 10 8 10 115-34-7 
47 36-05 30.101-43 27-2— 2.8 46 34- 2 5) 553 We 12 8 125-04.2 
31.3— 5.6 
85 30-02 30.121-48 20.4— 5-6 43 27- 4 4,233 nw. 8 7 126-85.8 
. New York City... 185 29-95 30-161-39 28-0— 4-0 50 34: 4 8,503 Ww. 17 10 124-95-1 
Har urg cee BOI 29-78 44 6,005 nw. 5 14 9645-7 
II7 30-05 30-18 29-5— 6-5 35 5 ! 2.-00— 1.29 7,415 nw. 12 13 106-34.6 
34, 30-14) 30-17 1-37) 29-5— 4-5 48 36 4 2.32— 1-14 7,196 W. 14 8 7543-9 Or 
76 30-10 30.191-31 30.8—6.2 48 36 4 2.53— 1-00 3,508 nw. 8 12 116.55-0 Cr 
103 30-05 30.191-30 31-I— 59 54 37 5 2.47— 0.83 3,885 nw. 10 Il 76-34-5 
658 29-46 30.201.16 34-8— 6.2 66 43 8 24-6 72-9 3-06— 0.42 3,171 nw. Io 13 410-8 Hi 
69 30-11 30-18 1.24 3_ 6-8 45. 5 27-2 69-35 4-21-+ 0.46 6,145 10 12) 96.35- Ya 
808 29.31 30-191-10 39-4— 7-6 69 48 13 30mm 300 «(27-5 4-50-F 0-16 4,035 SW. 12 8 75-33-2 
Il 30-16 43-6— 3-4 67 48 22 39] 20 3 3-2 4-52— 0.09 11,559 Nn. 6 14 385-55-0 Fo 
375 29-78 30-201-15 68 45 13 30% 290 73-6 3069 NW. 12 85-95-2 Fo 
§2 30-13 30-191-04 44-4— 7-6 67 50 20 «38 24 3 34:7 75-2 4-664 1.29 5,024 SW. 15 106.25-8 Po 
4 $2 30.14 30-199-93 47-4— 7-6 70 53 26 408 24 38-0 78-2 4-54-+ 1-02 6,530 W. 30 SW. 18 10 14 127-36-4 Ra 
183 7-4 78 55 20, 33 *2 5-75-F I-99 3,425 25 ne. | 21 10 10 95-95-2 Fo! 
87 30-11 2 85 43-0— 8.0 81 55 24 40-7, 20 3 40 3-92 0-78 5,125 aw. 26 «one. 21 5 No: 
43 8-6 8: 60. 31 44-5 32 45 -5 3.55-+ 0.58 3,805 28 ne. 21 7 18, 137-00.7 
22) 30.17 30-190-61 54-0-— 7-0 70 34 48-3 24) 3 | 46: 3-35 0-28 7,345 ne. 37 MW. | 11 10 12 116-45-9 
28) 30-12 30-150-49 64.8...... 82 71. 45 23 5 4-10 6310 NW. 8 7 114-545 2 85 1885 45 1889 Col 
22 30-12 30-140-30 9.4— 2.6 82 73. 57 65-1 15 %4- 1.05 — 0.68 7,394 13 8 75-735 57 52 1886 Der 
83 | 64. 33 50-0 26 §2-3 (87-0 6,407 nw. 9 13 146-56.1 2) 83 1889 38 * Con 
5.4 28 — 1.63 Dod 
find I, 129 41-5— 6-5 75 49. 0.15 7,314 nw. 10 g 85-84-6 II 75 1889 8 1885 For 
56 5I-9— 5-1 70 5S. 25 4 1-20 6,585 ne. Il 13 116-84-9 10 75 1883 201886 For 
om 35 30-190 230-72 50:9— 51 70 58 30 7 64— 0-26 4,704 nN. 10 16 107-25-7 I9 So 1887 1g 1886 For 
217 29-98 30.220.79 5-8 80 56 30 6 — 2-07 4,083 w. 9 14 §7-15-3 17 St 1884 14 1886 Wic 
Yn oa 222 29-96 30.200-37 49-4— 4-6 79 58 31 7 i4— 4-69 3,932 ne. 7 15 ©6.86-7 17 82 1883 16 1886 So 
30-14 30-200-71 53-4— 5-6 76 5 25 5 78 — 1-72 6,135 ne. 3 17 117-361 19 82 1887 25 1886 Abil 
249 8: 58 gti 3— 2-74 4,864 * 8 16 Sr 188 815 1885 Lavs 
470 72 §3 3 2-45 3,502 se. 9 78 1883 1 1885 Sant 
309 78 31 8 5-06 4,391 ne. 10) «1889 8 1886 Fort 
20 76 2 65936 Me 18 1 | 86 1887, 351887 Fort 
44 69 «58 14 2 e. 20 75 1887 281885 Fort 
sit 80 61. 4 se. 14 1 8 82 1886 14 1883 Fort 
781 St 62. 27 | 6 ne. 20 1 10 «1886 7/1883 Fort 
Fort 
230 92 29 h @. © 25 10g 1887 32 1880 Whi 
57 88 22 n. 12 14 1 14 88 1889 1883 San 
783 71 32 nw. 109 74 1887) 1885 Yum: 
gso 64 27 p W- Il 13 19 79 1871 — 4 1880 Kee) 
" M9 ' 77 28 se. 10 9 17 79 1883 6 1886 Mic 
“i 849 70 33 nw. 13,11 15 | 76 1883 — 7 1886 Winn 
551 68 37 w. 1212 1 17 78 1887) — 11885 Salt I 
64 27 w. 8 4 15 72 1883 - Mont 
65 46 w. | vee 65 1889 — Carso 
628 29-48 20-I191.20 3 68 38 nw. 9 19 73, «41883 —10 1885 Brock 
812 29-27 30-17 1-21 62 27 w. 9 72 1883 —11 1885 Fort | 
847 29-20 30-121-30 2 32 w. 15 16 76 1883 1875 Nort 
638| 29-48 30-201-23 30.0...... 24 We 12 I 61 1889 Boisé 
69 36 3,800 nw. 15 2 69 1889 41 Ashla 
1 Fort | 
29.33 30-111-38 18.5 48 35 10,051 sw. 19 188.27.1 Linky 
335 29-70 30-08 1-44 18.« 42 27 10, 518 se. 21 229-438.8 Spoka 
621, 29.40) 30-101.35 17-7 45 34 5,507 18 236-86.5 Valla 
rie 714 29-33 30-121.39 21-4 54 32 9,072 sw. 18 408.26.4 N. Pae 
co 678 29-358 30.141.27 23.2 56 31 7,463 w. 19 107-77+3 Fort ¢ 
Sandusky eee 629 29-43 30-141-34 21-6 55 32 7)347 Sw. 19 117-86.1 Neah | 
Toled 673 29-39 30-14,1-360 54 36 7,544 nw. 18 116.66.6 
662) 29.35 30.13, 1-34 49 32 7+ Ww. 17 116-45+9 
ysht 
609 29-39 30-091.24 12.7 36 30 7,258 w. 23. 5 16 177-66.5 Tatoos 
620 101.48 19-4 41 26 7,302 * | w. 23 ortla 
fae 883 161-39 17-2.. 43 35 5,515 nw. 12 Rosebt 
615 111-27 19-4 37 21 6,956 * 28 Mid. P 
672 11-8 48 26 6,737 nw. 20 Eurek:; 
639 131-34 16.¢ 41 32 7,952 w. 16 ged Bi 
715 141-47 19-9 48 30 7+394, W- ram 
M 697 131-41 16.2 40 28 8,307, * 12 San Fr; 
616 151-28 35 33 4,638 8. 13 & Pac. 
672 8.8 53 35 6 nw. 37. ne. 15 10 
101. n. 1 nw. 22 4 
642 1.28 32 35 4, 32 San Dic 
§ 39 41 6,651 * | 40 8. 25 11 9 
PS Bos 3-0 3 36 7,084 8. 3 n. 21 13 9 84- N 
ry 
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Table of miscellaneous meteorological data for February, 1889—Signal Service observations—Continued. 


Pr ressure, ia s is Temper’ture data since 
Sashes. Temperature of air, in degrees Fahrenheit. Wind. | opening of station. 
ofc > ='ss é 
Seis Simi & = oo 55 5 a5 
Bismarck ........ 1,681 28-29 30.201.29 10-74 1.7 48 20-5 —34 0-9 49 3 62 88-0 1.48+ 0.86 7,331 56 4 5 15 8 85-16-1) 15 | 60) * | 4311887 
Fort Buford. eevee 1,900 28.04 30-171-31 13-2-- 4-2 23-6 —32 2.8 33 6 8-8 85.4 0.30— 0.16 6,356 mW. | 52 MW. | 4 II I2 116-6 —41 1887 fer 

r Miss. Valley. -0— 6.3 1.46 — 0.78 
Saint Paul ........ 831 29-20 30.161-70 10-2— 5.8 19-9 —25 — 0-4 46 85-4 0-31— 0.64 4,325 29 22) 13 8 95-252 18 59 1880 —33/1888 i 
744 29-35 30-191-58 12-0— 8.0 43 | 20-3 —23 3-6 35, 4 7-2 82-8 0.93— 0-15 5,202 * 30 4 7 13 8 106.15-2 17. 65 1882, —34 1875 
Daven O15 29-45 30-18 1-38 20.:0— 6.0 45 28.1 11-9 32 7 12-8 76-8 1-44— 0.28 5,990 NW. | 35 SW 21 Ir 6 Il 105.04-1 17 67 1882 —21/1888 
Des Mo 866 29.23 30.201-55 21-0— 2.0 §2 3I-I 11.0 34 g 10-1 68-0 0-27— 1.18 5,755 mW. | 360 49 910 05-54 3.11 63 1880 —23 1883 
Dubuque ......-.- 665 29.42 30.18 1-49 17-4— 4.6 45 25-2 —16 9-5 30 6 10-6 79-6 1-34— 0-29 3,725 nw. 24 * 9 9 85-34-7 16) 67 1882) —31 1875 | 
O15 29-52 30-21 1-36 24.6— 4.4 62 33-8 —8 15-5 36 7 16-2 77-8 0.90— 1.02 6,526 NW 35 4 5 12 5 54.14-6 15 69 1882) —18 1886 

29-3i 30-211.20 35.6— 4. 9 6 28.2 31 24-3 68.8 1.57— 2.57 6,198 * 6 n 8 8 12 115.85 18 1883, — 21886 

Cairo. 359 29 3 35 4-4 79 | 43 3 4 24-3 57 57 % 19 3 s 9 74 i 3 
springticid, 644 29-48 30-201-34 25-4— 7-6 56 33-7 —5§ 17-1 30) § 16-2 73-4 2-53 7,336 nw. 36 nw 7 10 If 95-452 10 72 1882 1885 
Saint Louis....... 571 29.57 30-21 1.28 se és 69 40.3 O 22-5 35 7 23-0 76-2 4-.75-+ 1.87 8,353 nw. 48 SW. 410 9 9 94-34-3 19 74 1887 — 81886 

Missouri Valley. 18.9— 0.3 0.884 0.11 
Springfield, Mo... 1,356 28.69 30.191-08 32.6...... 65 41-7 I 23-4 | 4 24-3 79-4) 4-38 6,804 nw 36 nw *| Ir 8 104.24-1) 4) 71 * | — 2/1883 
S42 29-30 30.22 1.33 30-2 — 158-8 34 3. 78-9 2-56-- 1-08 4,940 NW 34 «nw 411 9 9 gi 75:0 73 —I0 1535 4 
I, 25-99 30-231-41 23-0— 1.0 53 32-6 —I0 13-5 3 © 13-6 73-6 0-23— 0.57 6,776 49 4, © 12) 34-25-1) 17 66 —25, 1883 
Valentine ........ 2,613 27-34 30.221.05 24.8...... 66 38-0 —15 | 11-7 53 13-2 \71-6, 0-15....... 6,252 nw 60 nw. 41% 3 1% 34-141) 4, 66) * | —22 1887 oy 
Fort Sully........ 1,600 28-39 30.191-25 I5-0+ 5.0 47 24.6 —22 2 8-6 77-4 0-46-+ 0.18 6,552 66 NW. 4 12 7 74-34-6 12 | 67 —301875 
Huron 15307 28.7 30-201-55 10-6— 1-4 45 | 21-2 —30 0-1 47| 6 | 4-4 79-7 0-93-+ 0-46 7,192 nW 60 nw 412 8 95-43-7 «60 1886, —32 1858 
Yankton 1,234 28.52 30.201-45 I8.4—0-6 56 28.8 —18 8.1 44 4 9-2 72.8 0-20— 0.58 5,781 nw 60 nw. 413 9 83-33-8 16 68 1876 —25 1886 
Kansas City..... 947 29-10 30.241.28 28.5...... 65 36.6 —4 20-4 33 3 2-0 74-5 5,672 nw 32 410 4 14 7435-0 ! 65 1889 — 4 1889 

Northern slope. 22.6+ 4.7 0.67-+ 0.04 at 
Fort Assinaboine. 2,720 27.25 30,180.92 21.8+ 8.8 62 31-6 —22 12.1 51 § | 12-0 70-4 0-45— 0-20 7,721 SW. 72 nw 12 8 15 85-35-4 9 63 |1886 —55 1887 
Fort Custer ...... 3,040 26.92 30.201.02 21.4 0-4 54 30-7 —24 12.1 40 2 12-8 76-0 0.56-- 0.08 5,403 se. 66 nw. 3 7 8 13 105.85-5 10 64 |IS81 —38 1383 eae a ae 
Fort Maginnis.... 4,340 25-57 30-120-71 3.2 54 30:0 —28 12-4 33 13-2 69-8 1-39— 0-03 9,849 NW 56 | 1114-54-5| 7 5 1886 —42 1885 
Helena 4,069 25-59 30-190-76 4.2 61 34-5 —I5 15-9 3! 8 14-5 71-2 0.72+ 0.09 4,671 * 3 Ww 3 10 6 12 04-35-4 9 62 13556 —40 1887 | 
Poplar River ..... 2,030 27-94 30-17 1-30 17-0-F16-0 58 28.6 —34 5-3 9 98 82-2 0.15— 0.36 5,176 W. 55 n 21 3 13 12 © 50 1886 —so 1885 
Rapid City ......+. 3,250 26.63 30.19 1-00 58 | 31-5 —I7 10-7 37 13-4 76-0 1.39-+ 0-69 6,224 n. 52 n * 7 12 103-65-6 65 1882 —401883 | 
Cheyenne ........ 6,105 23-95 30-150-82 24.8— 1.2 54 35:6 —16 14.0 46 7 7-2 56-1 0.62+ 0-34 9,242 n. 50 nw 4 3 14 If 63.54-8 10 | 63 |1886 —28'1884 
Fort Laramie 54 | 33-3 —I9 BO We 4 65 |1886, —22 1887 
North Platte ..... 2,841 27-15 30-201.07 26.64 1.6 56 37.6 —6 15-5 44 3 13-2 66.7 0.07 — 0.30 6,310 nw 48 nw 4 © 18 4 34-14-7 15 | 63 1882 —221885 
Fort McKinney .. ... ++, 24-96 30.200.80 23-8 ...... 34-3 —14 | 13-4 14-6 72-8 0.81 +| 7,027, nw. | 60; * * 8 1 4 83-94.1 2 (58 1889 —14)1889 
Fort Washakie... 5,580 24.44 30- 20 0. 87 50.4 47 30-3 —2I 2-4 42 8 9-2 77-6 25 35304 SW Il 12 9 7 I1-33-6 4 55 1588 —54 1883 

Middle slope. 8. 0.99-+ 0.25 
Springs.) 56 42-1 —8 14-1 45 13 12-6 61-1 0.60+ 0.16...... coe 6 72-84.2 2 64 |1888 — 
Denver ........+-+- 5,281 24.73 30.130-84 29.6— 1.4 61 42-0 —7 17-3 42 6 12-4 56-9 0-70-+ 0 36 419 § 64.04.6 18 | 72 |1879 —221883 
Pueblo ...... 49724 25-27 30-200-95 65 46.1 —8 16.2 48 2 (54-4 0-24 32. 4139 © 43-04.8 I! 65 — 8 
1,354 28-69 30.221.34 26.2—1.8 56 35-5 — 7 16.8 31 6 16-9 77-0 0-59— 0 46 nw. 411 1 63-43-4 4 72 |1557, —15 1887 
Dodge City .....-. 2,523 27-49 30.241.24 29.0— 2.0 60 40-1 —8§ 18.0 36 17-1 71-2 0-34— 0 58 n. 4 8 10 10 5§5-34-5 15 75 —20 1883 
74 | 6 24.6 41 Be eels 7 | 8o |1887 — 7 1886 “Th 
Fort Elliott 2,650 27-33 30-131.06 35-2— 2.8 75 48-5 I 21-8 43 7 19-4 63-6 0.89+ 0 54 nw 419 1t 8 63-03.8 10) 78 1888 —10 1883 
Wichita. 1,354 29-69 30.191.28 72 42-6 — 2) 20.4 34 19-6 71-7 46 nw 4 12 8 8 74-53-9 1) 72 |1889 — 21889 

yuthern slope — 3. 

Fort Sill.......... 1,200 28.90 30-19 1.09 39-7— 2.3 76 52-4 7 | 27-0 3 27-2 73-5 0.87— 0 42 8 7:18 3 7) 7/2-73-7 78) *| — 41883 
Abilene......... ++ 1,748 28.29 30.170-90 45-83— 4.2 So 56.4 14 35-1 34 5 37-0 78-4 2-62+ 1 40 * $8 10 10 5484.6 4 84 |1886 9 1836 
Fort Stanton ..... 6,154 23-93, 25-gO0-71 30-0...... 57 46-9 13 25-I 33 4 17+4 52-4 0-39— 0. 64 Sw 14 12 11 § 53-03.8 © 67 ° 4 1534 
43.3— 1.4 0.87— 0. 
— 35796 26-23 30-050-66 47-8— 2.2 72 62-2 18 | 33-4 38 13 18-7 37-0 0 48 WwW. 16 Il 13 4 11-43-3112 82 |1879 12/1881 
Santa Fé..... e+ee* 7,026) 23-22 30.120-70 29-6— 3.4 50) 39-6 —1 19-7 33 5 15-6 62.2 0.53— 0 30 «on 415 4 9 6413.8 17) 75 1879 —3 * 
Fort Apache...... 33-I— 1.9 63 53-8 6 | 2264 44 | 12 OSS— I Il 74 1531 — g 
60 52.4 21 35-0 31 WAS BWe 6 | 78 |1885 18 1884 
Fort Grant ....... 4,860 25-24 30-130-58 45-4— 0.6 65 55-9 22 34-5 30 II | 24-0 50.8 1.28— 0 48 | e. 22 16 7 § 5§2-9 3-1) I! So |1579 17 1883 
Barracks 5,389 24-73 30.130-77 38 59 47-83 —4 20-7 37 7 21-6 68.8 1.35— 0 60 14 18 2 8 5§2.43-1 80 1879 —11 
.cccce 6S 60.5 24 GO | Be O. Biccccee! Be 79 1554 18 
Wilees 43+ Si 72 61-4 16 25-6) $0 | 34 |. — eee 6 5g 6 1554 
Yuma....... 141 29-89 30-040.73 55 0-8 78 71-4 34 | 46-3 34 14 33-0 (41-7 0.06 — 0 46 14 20) 3, 4 14) go /1870 25 18% 
3,622 26.37 30.060.92 0-9 72 58-4 21 32 TO | 19-2 36-7 42 n 220 2 O1-61-8 4 73 | 1356 21 1559 
Middle ‘plateau. 9.9— 4.1 0.42 — 0 
Winnemucca ..... 4,340 25-74 30-240-92 32-4— 4.6 62 46.6 2 18-1 39 18 | 17-4 58.6 T. —o 36 mW. 13 9 12 7 O2-43.8 11 69 1879 —2c 1883 
Salt Lake City.... 4,348 25-75 30-270.99 29-8— 2.2 51 37.7 8 21-8 23 7 20-7 71-9 081 — 0 19 OW. 14 12 7 83-85-2315 68 1879 —13 1884 
Montrose......... 5,795 24-31 30-180-958 27-5— 5.5 54 40-5 — 6 14-5 40 8 13-3 60-0 0.44-+ 0 26 se. 15 19 3 6 32-83-6 § 59 1587 — 61589 
Fort Du Chesne.. 4,90c 25.12 30- 260.97 45 29-9 —I5 0-8 39 2.2 69-2 0.15....... 27 14 12 13 3 23-2 26 2) 49 15888 —15 1889 
Northern plateau. 31.94 1.4 0.15 — 2. ens 
Boisé City........ 2,750 27-33 30-260.95 34-58 1-8 64 46-9 10 22-6 33 13 22-6 70.8 0.04— 1 20 nW. 13 § 16 7 23-94-3 12 O65 |1586 —12 1883 
see 71 | 21 0-3 420 We osles 6/ 71] *| — 4/188 
Fort 44 71 57-7 30-3 4 7 4 1834 
Linkville. 65 49-4 I! 66 | 0-05— I 6 63 1889 — 11887 
Spokane Falis.... 1,909 28.16 30.250.76 29-0-+4 53 30-3 6 21-8 25 5§ 23-8 84-3 0.34—1 20 22 © 10 18 57-780 58 |1888 —25 1883 
z 1,018 29-13 30.260-79 63 42-1 19 29-5 29 299 81-8 20 sW. |* 3 18 7 116-46.9 4) 67 |1887, — 31887 
coast region. \ -1+ 4.1 3.03 — 4. Yeah 
Fort Canby...... + 179 29-96 30-160.84 45-24 3-2 58 49-9 30, 40-6 16, 42.0 86.6 2.53— 3. 64 27, 5 6 17 155-76-4 6 68 |1884) —14 1887 
Olym eeecccce 36 30.14 30.180.80 43-6 5-6 62 50.6 20 36-7 22 6 38-8 84.8 1.40— 6. 22 «ne. 15 5 11 12 96.46-8 12 62 |1889 2 1584 4 
ort 14 30-13, 30-140-78 40-6-+ 4.6 54 46-2 29 35-1 4 | 34-8 83-5 0-99— 2. 27 14 © 16 12 97-57-4, 6| 58 |1886 3 1887 
Tatoosh Island... 86 30-02 30-110-82 5.0) 55 48-8 32, 41-2 18 4 | 41-4 89-2 6.96— 2. 56 ne 15 I 7 20 167.285) 55 |1885 15 1887 
44-84 2.8 50.9 25 | 38-8 5§ 2084— 4.37. 62 1886, 25,1889 
Portland Bo 30.09 30-180.78 44-2-- 4.2 64 23 35-1 29 7 | 36-9 78-0 1-07 — 5: 70 2,782 nw. 22 SW. 20 6 12 10 194-26.4 65 1886 7 1883 
seburgh ...... + §23 29-62 30.190.85 68 57-0 22) 33-3 33 13 | 38-0 78.7, 0-7o— 1,465 e. 13 7 15 6 83-95-2112 72 |1886 3 1884 
Pac. coast reg. 61.7 0.69 — 3.94 
64) 30-10 30.160.78 48.2...... 68 55-8 28 | 40.7 25 4 42-8 83-8 1-93 3,207 44 | ne 13 8 8 12 104.55.6 3| 68 27 1887 

342 29-75 30-130-79 50-5-- 2.8) 80 63-2 26 38-5 39 8 | 34-9 60-8 0.71— 2.93 3,710 8. 40 n. 13, 14 3 4/2-03-1| 12) 82 22 1554 

ramento...... 64 30-04 30-110.76 50.2 1-2, 76 61-0 31 393 9 | 39-6 70-6 0.33— 2.80 3,364 Sse. | 36 mW. | 14 13 12 3 41-92-6,12| 76 21 1884 

60 30-06 30-120-71 Het 75 | 61-2) 46-8 8 | 43-0 |72.8 4,019 W. 32 | DW. | 14 13 14 I 62.53-1, 18 | 76 |1888, 33 1887 
328 29-77, 30+-120-68 75 62-2 27) 38-1 33 6 | 39-6 71-2 0-32....... 3,047 NW. | 28 | 1418 4 6 3242.6) 2| 83 \1888 271889 
kos Angeles... 330, 29-70 30.060.64 56-4+ 1.4 68-9 33 43-9 35 8 | 36-8 54-7 0-9o2— 2.86 2,410 W. 24 18 8 2 52-31-8) 12 1881 28,1883 

MOBO QI 29-96, 30.060-52 58-04 4-0) 85 70-8 45-2 37 10 | 46-0 74-5 1-80— 0.63 3,843 ne. | 26 w. 14 19 6 3 52-42-9 85 1889 351880 


Nors.—The data at stations having no ) departures a1 are not used in n computing the district averages. Letters of the alphabet denote number o! of days missing from the record. 


*Two or more directions, dates, or years. ftGale; anemometer damaged. 
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NOTES AND EXTRACTS. 


THE MEASUREMENT OF WIND VELOCITY. 
[By C. F. Marvris, Asst. Prof., Signal Service.) 

Since the invention of the excellent instrument known as the Robinson 
anemometer, now so universally used by meteorologists for determining the 
wind movement, various scientists have endeavored to develop mathematically 
its theory, and to determine experimentally its constants, or the factors by 
which the wind movement is computed from the velocity of the cups. As a first 
approximation to the solution of what has proved to be a very difficult 
problem, the inventor concluded, after a study in which both theoretical con- 
sideration and experimental results were combined, that, in general, the wind 
moved just three times as fast as the centre of the cups of the anemom- 
eter. This relation has been widely accepted and long used as the true one, 
and was adopted by the Signal Service early in its history as the proper fac- 
tor for its standard anemometer. 

The instrument is so well known that a very brief description is sufficient ; 
and the dimensions given are those of the Signal Service standard. A vertical 
spindle, very nearly a foot long, has, fastened to its upper end, a horizontal cross, 
consisting of four small steel arms, radiating from the centre and arranged at 
right-angles toeach other. Onthe outer end of each arm is fixed a thin, metal, 
hemispherical cup, 4 inches in diameter; its centre being 6.72 inches from the 
centre of the cross, or axis of revolution. The circular rims of the hemispheri- 
cal cups have their planes vertical, and the front or concave sides of the cups 
face in the same direction around the axis of rotation. The vertical einiie 
is supported in suitable bearings, and is provided at its lower end with an end- 
less screw which gives motion to a train of wheels by which the revolutions 
of the spindle are registered. This anemometer (with a factor 3) is presumed 
to make 500 revolutions of its cups for each mile of wind movement, and the 
dials are graduated and ews wa in accordance with this supposition. 

Mathematical analysis has failed to develop in usefal form the law for the 
anemometer, and the results of experiments, as made by various investigators, 
disagree with each other to such an extent that it is impossible to tell which 
are correct. This is doubtless dve to the unfavorable conditions, in many 
respects, under which the experiments are necessarily made, and the imperfect 
ro unequal elimination of the effects of various disturbing circumstances to 
which all experiments are subject. 

The method of experiment that has been attended with the greatest measure 
of success has been to whirl the anemometer through still air at a known ve- 
locity and measure the velocity of its cups, from which, when the experiment 
is repeated at several widely different velocities, the law of the anemometer is 
worked out. In order to whirl the anemometer conveniently, it is placed on 
the end of a long horizontal arm that is properly balanced upon, ond adapted 
to revolve about, a vertical axis. The use of such whirling arms is always 
attended with certain complications, in consequence of which the results ob- 
tained are known to be more or less in error, and the amount of this error is 
very uncertain and difficult to determine. It is quite a necessity that all these 
experiments be made in a closed room; though in several cases investigations 
have been carried on in the open air, the most recent of which are those made 
in England by the wind-force committee of the Royal Meteoorlogical Society. 
Under such cireumstances the problem becomes still more complicated, as the 
natural wind blowing past the anemometer is rarely or never so small that its 
effect can be ignored, nor can it be readily determined. In this latter respect, 
it can be shown that, leaving other things out of account, the effect of a natural 
anifurm wind is to make the cups go faster than they otherwise would. A 
uniform wind, however, in nature is an anomaly, so that the error for this 
condition is quite beyond accurate determination. In fact, the results of all 
open air experiments on whirling machines can be considered as only 
coarsely approximate. 

“The largest machines heretofore used in closed rooms have had arms less 
than 14 feet from the centre to the axis of the anemometer. As the various 
unavoidable errors are, in nearly all cases, larger in proportion as the whirling 
arm is shorter, the best results are to be expected by the use of very long arms. 

Finding it very unsatisfactory to attempt to determine the anemometer con- 
stants from the experiments already made, the Chief Signal Officer directed a 
new investigation to be made, in which it was endeavored to profit by the 
experience of all previously engaged in such work, and before passing to a 
description of the details of the methods used in these experiments, or the 
results, it will be well to consider some of the more important difficulties and 
sources of error to be encountered. 

The anemometer on the whirling machine operates under a variety of con- 
ditions that are essentially different from its circumstances in the open air: 

(1.) On the whirler it is itself in motion in stationary air, while when in use 
the anemometer is stationary in moving air. We cannot seejwhy there should 
be any difference in the results for these two conditions, and, in the absence of 
experimental evidence to the contrary, we are rather forced to make the seem- 
ingly natural assumption that there is no sensible difference. 

(2.) On the whirler the anemometer is constrained to move in a circular 
path, and the tendency to fly off from this path is accompanied by increased 
pressure of the spindle in its bearings, the result of which is increased friction 
and possibly slower motion of the cups. When it is considered that, with a 
whirling arm 14 feet long and the weight of the revolving parts of the ane- 
mometer about 1 to 2 pounds, the pressure under which the spindle revolves 
is seven or eight times the arene pressure in the = air, it seems quite 
— that the whirling-machine experiments should be affected in a sensible 


egree from this extra friction. I am not aware, however, that experiments | 


have been made to determine this error, it being, in general, passed over with 
little or no remark. 

(3.) Another effect attending the circular motion on the whirling arm arises 
from the fact that when the spindle of the anemometer is vertical those cups 
that are nearer the axis of the whirling arm travel at a less velocity and expe- 
rience less wind than those on the opposite side of the anemometeraxis. Now, 
since the whirling arm can be ot to revolve in two directions, while any 
particular set of anemometer cups will always revolve in the same direction, 
depending on the manner in which the cups are set upon the cross-arms, and 
how the latter are attached to the spindle, it results that when the whirler is re- 
volved in one direction the cups that experience the greater velocity will have 
their concave surfaces presented to the wind, while those that are opposite ex- 
perience a less velocity and present their convex surfaces to the wind. In 
such a case the cups will run faster than for normal conditions of equally dis- 
tributed wind, or, in other words, for motion in a straight line. The case is 
exactly reversed when the motion of the whirling arm is reversed, and under 
these conditions the anemometer runs slower than its normal rate, or its rate 
for straight-line motion. It is considered that the mean of results obtained 
for the two directions of rotation of the whirling arm gives the value that would 
have been found had the motion of the anemometer axis been along a straight 
line instead of a circle. No experiment, therefore, in which the axis of the 
anemometer is perpendicular to the plane of revolution of the whirling arm, is 
complete, unless the results are taken for rotating the arm in opposite direc. 
tions. No attention seems to have been paid to this consideration in the ex- 
periments so recently made in England, and all the results (the Robinson fac- 
tor) are therefore either too high or too low, according to whether the ane- 
mometer and whirling arm revolved in the same or in opposite directions, and 
by an amount depending, in the main, upon the relative lengths of the arms of 
the anemometer and that of the whirler. 

(4.) Still another peculiar effect results from the circular motion of the 
anemometer, namely: the number of revolutions of the cups, as observed 
registered by the counting mechanism after a given interval, is not the actual 
number of turns, but only the number in relation to the whirling arm, which 
itself may in the meantime have made several revolutions. To find the real 
number of turns during any time, it is necessary to add or subtract from the 
apparent number one turn for each revolution made by the whirling arm, 
This is to be added when the arm and the anemometer revolve in the same 
direction and to be subtracted for the reverse condition. A knowledge of 
this fact has led some to suppose that such a correction should be applied to 
all whirling-machine experiments, but such is not the case, for the reason that, 
while such a method would give the actual number of revolutions of the 
anemometer cups in relation to any fixed object, as the floor of the room, for 
instance, yet, since the direction in which the air acts upon the cups of the 
anemometer is itself as the arm revolves, continually changing, relative to the 
fixed object, it follows that the real number of turns of the cups in rela- 
tion to the air which makes them revolve is, after all, simply the apparent 
number of turns indicated bythe dials. It is therefore erroneous to apply any 
correction of this kind as one is at first led to suppose. 

(5.) The last to be considered as, perhaps, the most serious, and undoubt- 
edly the most difficult to dispose of, is what has been called the * mit-wind.” 
When the arm, including its accessories, is in motion there is a tendency to 
drag the air around with it, and this movement of the air with the arm pre- 
vents the anemometer from experiencing the full quota of wind effect corre: 
sponding to the real motion of the arm. Before any correct results can be 
obtained it is necessary, therefore, to be able to measure to just what extent 
the air, through which the anemometer passes, fails to remain stationary. 
The above conception of ‘‘ mit-wind”’ is possibly somewhat different from 
that entertained by others who generally make use of the term when referring 
to a more or less continuous movement of rotation imparted to the whole 
mass of air through which the arm revolves. Such a condition undoubtedly 
exists in no small degree where arms of moderate length are used, especially 
if they are somewhat stoutly built and expose considerable surface to the air. 
Even with long arms (30 to 40 feet) the rotation of the air, as a whole, is quite 
perceptible. tn any case it is necessary to know, as previously stated, to just 
what extent the air, through which the arm passes, fails to be in a stationary 
condition when met by the anemometer, and hereafter the word ‘‘ mit-wind” 
will be used to-refer to any motion which the air may have in consequence of 
the action upon it of the whirling arm and accessories. 

The measurement of the ‘* mit-wind’’ has generally been the most unsatis- 
factory feature of all experimental investigations. Very delicate and sensitive 
air-current meters have been set up onl the whirling machines and near the 
path of the anemometer, by which means it was intended to measure the slow 
rotation of the air, but these meters are so strongly affected by the violent com- 
motion and disturbance that immediately follow the passage of the anemometer 
that the much slower movement the air may have just before it is met by the 
anemometer is quite*lost, and more or less misleading results only are obtaited. 

After the above in relation to the whirling machine, and its sources of error, 
a few remarks upon the anemometer, especially its general law of motion, 
will not be inappropriate. 


Robinson, the inventor, was at first satisfied, that, after neglecting friction, , 


the factor 3 would very closely represent for all velocities how many times 
faster the wind moved than the cups. Mature consideration will show that 
neither 3 nor any other single factor can represent, with reasonable accuracy, 
the relation between the velocities of the wind and that of the centres of the 
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cups, unless the range of velocities is made very small. Since it is impossible 
to make an anemometer without friction, and since from the peculiar con- 
struction of the instrument the wind acts to produce rotation on only a part of 
its cups at a time, the action on the remaining cups being in a direction to 
prevent the above motion, it results that the difference only of the wind 

ressures is effective in causing rotation, and when the wind is very light this 
Vifference in its pressures is insufficient to overcome the friction in the moving 

rts. It is evident that for this case in which the cups actually remain station- 
ary the velocity of the wind is infinitely greater than that of thecups. In many 
anemometers a wind velocity of a mile an hour or more is necessary to start the 
cups, and when they do fairly move in a light wind it will be so slowly that a 
factor like 3 is not nearly large enough. The faster the wind blows the 
smaller the factor becomes, so that for high winds the factor 3 is too large. 
It is quite impracticable, therefore, to represent at all accurately the ane- 
mometer law by any single factor, and the next simplest thing that it has been 
found could be done is to determine, as it were, how fast the wind must blow 
to just start the cups. This being determined we can next find a single factor 
such that if we multiply the velocity of the cups by it and then add to the 
result the velocity necessary to just start the cups, the two together will give 
a quantity that will, in many cases depending upon the dimensions of the ane- 


| Many efforts were made to measure the ‘* mit-wind’’ effect by use of sta- 
tionary current meters, but without the least success. The following method 
was finally adopted with most satisfactory results: 
| A very small and delicate anemometer was constructed, having cups made of 
| small paper cones. These were 1} inches in diameter at the base, the slant 
height of the cone being the same, so that the angle at the apex was 60°. The 
arms to which these cups were attached were 1.47 inches long to the centres 
of the cups; the weight of these arms and cups was a little less than 24 gramms, 
or about half the weight of a nickle 5-cent piece. The spindle of the ane- 
| mometer was correspondingly delicate, and gave motion to a single wheel which 
was arranged to break an electric circuit once in each revolution, correspond- 
ing to 191 revolutions of the spindle. The part which formed the immediate 
support for the spindle and wheel work was scarcely as thick as a lead pencil. 
3efore any use could be made of this anemometer it was necessary to de- 
| termine its constants. This was done by whirling it upon the machine, but in 
order to remove it, as far as possible, from any influence of “* mit-wind’’ or 
| other disturbance in the vicinity of the arm, a slender support nearly 10 feet 
high was erected at the end of the arm and the little anemometer placed upon 
the upper end of this. Being so small itself as to produce practically no ap- 
preciable ‘* mit-wind,’’ and being out of reach of the disturbance due to the 


mometer, quite closely represent the actual wind movement through a con- | arm, it was possible to whirl this anemometer in perfectly still air, ——s 


siderable range of velocities. A still closer agreement can be obtained by | since, owing to the extreme lightness of its cups, in consequence o 


whic 


introducing a third term in which the square of the velocity of the cups is mul- they would almost instantly take up their proper velocity, it was rarely neces- 


tiplied by still another factor. ne 
The experiments then, such as have been indicated, are made in order to | 
furnish data from which factors, like those suggested above, can be computed. | 
The discussion already given of the general law of the anemometer and the | 
sources of error in the whirling machine experiments, will serve to point out | 
various special characteristics that will tend to lead to the most accurate or | 
satisfactory results, thus: 
Ist. The anemometer must have the smallest amount of friction possible, 
and its friction must be the same one day that it is another. 
2d. The whirling arm must be as long as possibie, not only because the | 
effect due to the centrifugal tendency is less, but also because the motion of 
the anemometer in a very large circle comes more nearly being motion in a 


| sary to prolong the motion of the arm for more than 1 to 2 minutes, except 


for very low velocities. The constants of this anemometer were thus deter- 
mined repeatedly during the progress of the work. 

When using this anemometer while experimenting upon larger ones it was 
carried just a little below the level of the large anemometer and about 6 feet 
in front of it, as shown in the illustration. Fromthe record onthe chronograph 
sheet for the small anemometer, it is possible, using the constants previously 
determined, to calculate just how fast the small anemometer passed through 
the air, as shown by the motion of its own cups. If there is any “mit-wind”” 
it is at once shown in this way, as the velocity determined from that of the 
cups will be less than that of the end of the arm, as was the case in every in- 
stance, except when experiments were made at certain times during which the 
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straight line, and, moreover, the tendency of a long arm to set the surrounding | Outer doors and windows of the court were open, permitting air currents of 
air in motion, or to generate * mit-wind "’ is less. noticeable velocity to circulate about the court. Experiments were only made 
3d. The arm must be made as slender as possible, as this also will favor the | at such times to show what would result, and the values obtained were not 
development of only a little ‘* mit-wind.”’ used in computing the final equations. f 
With these general characteristics in view, an anemometer spindle was con- In addition 9 the fe name a the + ney gee Service 
structed, the upper end of which was provided with a bearing consisting of a f modifi fo whic h will 
culiar set of rollers, by which the friction was reduced to a minimum, and | Te/4t've dimensions or of modified form were tested, the results of which wi 
ut small under the influence of the centrifugal tendency. be ublished 
The arm of the whirling machine was made of the ordinary wrought-iron sets 0 ‘ae 
pipe, 2] inches in diameter atthe centre and 14 at the outerend. The length ad OF an equation Of straight 
the arm from the centre to the point at which the axis of the anemometer | Me second, those a 143 0862v? 
was carried was 35 feet, but the such that 7 could 
ken off the outer end, leaving the arm 28 feet long, experiments being made 
wah both lengths. Galvanized-iron telegraph wires of ordinary ye ae 9) The degree of closeness with which the true wind velocities can be com- 
were, by means of bolts, drawn very tight over struts at the axis of the arm, | , — : 4 
which was thus, though very slender itself, made very rigid, and, at the same | the velocities computed by the old factor, 3: 
time, exposed a minimum amount of surface to the air. A short end of the 


arm opposite the long one carried a heavy of iron weights, by oe 
which the whole was nicely balanced upon the vertical axis, which turned with | : : 
great smoothness and freedom in suitable bearings; the height of the arm : ae a 
above the floor was about 8 feet, and the anemometer cups 2 feet higher. SB evne sedenenis 14 per cent. too small. 13 per cent. too great. 3 per cent. too small. 
§ 8 percent.toosmall. 5 per cent. too great. | per cent. too small, 
Motion was given by hand-power applied to a horizontal hand-wheel, some- OD vevndnsveeses 2 per cent. toosmaill. | O. K...... cccssecesess 2 per cent. too great. 
thing like a pilot-wheel, but with the pins set on the side instead of the edge nidi eens ) Se eae! 2 per cent. too small. o.1 per cent. too great. 
ofthe wheel. The first intention was to revolve the arm by means of cranks iietertaneens 2 per wy = oom. d er cent. too small. 0-1 per cent. too small. 
and gearing, but the latter were found to work, even at the best, with sufficient | 2 per cent. too great. 
jar to impart a tremulous motion to the slender arm, and were rejected. i” Messsesecansne 15 per cent. too great. 5 per cent. too great. +. 


The velocity of the arm, as also that of any of the anemometers that might ee SS sae SaaS See, Ge 
be placed on its outer end, was automatically recorded on a sheet of paper | ; * This value was computed by means of the quadratic equation. 
by means ofa chronograph, the time being determined from a carefully adjusted | These constants, it must be remembered, apply to the case of the anemom- 
seconds-pendulum, which was arranged to momentarily break an electric cir- | eter being moved forward through still air and at an almost perfectly uniform 
cuit every swing. In addition to this permanent record, the motion of the | velocity. In the open air, in addition to the fact that the anemometer is itself 
arm was, by an ingenious arrangement of electrical devices, made to give an | stationary, the motion of the air is far from uniform, but is constantly and 
audible indication of its velocity, so that the operator could tell, almost instantly, very suddenly changing, frequently from quite low to quite high velocities 
and with great precision, whether the velocity was higher or lower than the | No account seems to have been taken in previous experiments of the questions 
rate desired and so control the driving power as to maintain practically a per- | that arise in this connection, notwithstanding their great importance. The 
fectly uniform motion of the whirler. The rate was not only thus preserved | weight of the anemometer cups, of the ordinary size, even when made as light 
uniform, but, by a slight and convemently-made change in the devices, they | as possible, is sufficient to cause them to continue in motion for a considerable 
served to regulate the velocity at any of the rates, so that the end of the arm, | time after a wind which may have started them has ceased. It is argued that 
or more properly the axis of the anemometer, was moved at 2}, 5, 10, 15, 20, | for any amount gained in this way a corresponding amount is lost when the 
and 30 miles per hour. wind begins to. blow, as at this time the weight 0 the cups makes them lag 

Through the courtesy of Gen. J. C. Black, Commissioner of Pensions, this | behind, but while some compensation is effected in this way, it can be demon- 
large whirler was set up in the west portion of the great court of the Pension | strated that heavy cups in a variable wind run faster then they would in a uni- 
Building. The space, which is roofed over and otherwise closed on all sides, | form wind of velocity equal to that of the mean of the variable wind. In re- 
is nearly 90 feet square and very high, so that it offers extremely favorable | cent experiments this gain has amounted to an excess of nearly 10 per cent. 
conditions for these experiments. in the mean velocity, and even more than 80 per cent. in single instances. By 

In order to be able to observe whether the air in the court was perfectly | variable velocity in this connectionsis meant, not a slow change from hour to 
still, as also to note the amount of disturbance set up by the rotation of the | hour, but the sudden and somewhat violent fluctuations that occur within a 
arm, several small tissue-paper streamers, suspended by fine threads from | minute or even less and are so noticeable on any somewhat windy day. 
cords stretched across the court, were arranged at various poinis so as tohang| The results of the open air comparisons are not sufficiently complete, as yet, 
a little above the path of the cups of the anemometer. These are very sensi- | to warrant further discussion, but it is very evident that the precise action of 
tive to slight air currents and proved very useful throughout the experiments. | an ordinary anemometer in a variable wind cannot be completely worked out 
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by whirling machine experiments at uniform velocities. Experiments are The general appearance of the apparatus and accessories is shown in the 
now in progress in which the weight of the cups is varied without changing accompanying illustration, which is taken from a photograph made during the 
them materially in other respects, and it is anticipated that much valuable in- | progress of the work. The arm at this time was 35 feet long. 

formation is to be gained in this way. : Wasurxerox, D. C., Februa-y 20, 1889. 
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Chart I. Tracks of Are 


NOTES. 

The Roman lestere show number and order of areas of low pressure.. The 
figures above the lines show the days of the month, those below (1 and 2) 
indicate, respectively, the 8 a. m. and 8 p. m., ysth meridian time, observa. 
tions. 


The dotted shading ( ) indicates fog belts. 


"The rnied shading ( S3e3388% ) indicates tho position in which field-ice was 
observed, 
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hartlI. Tracks of Areas.of Low Pressure. February, 1889. 
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Chart IV. Normal Precipitation 
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List of 


poluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports for the Monthly Weather Heview. 
marked wth an asterisk (*) did not send reports in time to be used in Review for February, 1889. 


T hose 


Place of observation and observer. | Place of observation and observer. 


ALABAMA. 
Auburn, Alabama Weather Service. 
Bermuda, Wm. Fowler. 
Citronelle, J. G. Michael, 
Gadsden, D. Pr. Goodhue. 
Livingston, J. W. A. Wright. 
Motes, A. M. Weiler. > 
New Market, Dr. Geo. D, Norris. 
sseima, W. D. Dunlap, Jr. 
Troy, Jas. Waldaner. | 
Valley Head, E. P. Nicholson, M. D. 
ARIZONA. 


FLoripa—Continued. 
Homeland, J. 8. Wade. 
Kissimmee, E. E. W. Brewster. 
Manatee, Mrs, Marvy W. Broberg. 
Matanzas, Mrs. B. E. Dupont. 
Merritt’s Island, Rev. J. H. White. 
Tallahassee, Rev. Dr. W. H. Carter. 
Villa City, J. Emory Round. 

 GBOoRGIA. 
|Andersonville, H. W. Bryant. 
|Athens, Prof. L. H. Charbonnier. 
Duck, A. L, Gillespie. 


Antelope Valley, Mrs. J. H. Hamilton. | Forsyth, Thos. G. Scott. 


#Ash Canyon, John 8. Robbins. 

#Rangharts, Geo. Banghart. 

Cedar Springs, R. E. Norton. 

Basie Pass, Dr. R. B. Tripp. 

*Fiagstafl, Mrs. F. B. Jacobs. 

Piorence, A. T. Colton, C. E. 

Globe, J. H. Hamill. 

Holbrook, David Rope. 

Huachuea, J. W. Stump. 

Phenix, 8. H. Campbell. 

Prescott Junction, W. W. Burnett. 

Teviston, Miss Belle 'Tevis. 

Tucson, Edward L. Wetmore. 

*Williams, J. T. Ryan. 

Willow Springs, F. A. Chamberlin. 

Winslow, L. W. Roberts. 
ARKANSAS. 

Lead Hill, Silas C. Turnbo. 


|Hephzibah, R. L. Rhodes. 
Marietta, G. 8S. Owen. 

| Milledgeville, S. A. Cook. 
‘Quitman, J. L. Cutler. 
8. Boudurant. 
| Ipano, 

| Lewiston, Robert Schleicher. 
ILLINOIs. 
}*Charleston, J. B. Dazey. 
Collinsville, Dr. J. L. R. Wadsworth. 
\*Jacksonville, P. J. Hasenstab. 
|Mattoon, Wm. Dozier. 

|Mount Morris, Wm. Feary. 
|Oswego, John 8. Seely. 
Palestine, John E. Templeton. 
|Pekin, Rev. J. E. Terborg. 
'*Peoria, Dr. Fred. Brendle. 
Philo, H. A. Burr, 


Little Rock, Arkansas Weather Service. Riley, John W. James. 


CALIFORNIA. 
Anderson, Dr. A. Fouch. 
Banning, Welwood Murray. 
Barstow, Geo. R. Gooding. 
Colegrove, Seward Cole. 
Georgetown, C. M. Fitzgerald. 


Haniord, Dr. W.H. Miller; A. E. Gribi. 


Hydesville, E. T. Foss. 
Lewis Creek, John Touhy. 
Needles, John J. Clark. 
Hicolaus, Alvah Pendleton. 
Oakland, Dr. J. B. Trembley. 
Oroville, Hiram Arents. 
Sacramento, 8. H. Gerrish. 
Salinas, Dr. E. K. Abbott. 
Santa Barbara, H. D. Vail. 
Santa Maria. L. E. Blochman, 
Susanville, T. B. Sanders. 
Willow, David Bentley. 
{ OLORADO,. 
Bennett, I. 8. Putnam. 
*Colorade Springs, Colorado 
Coulter, Jesse E. Glick. 
Delta, J. A. Curtis. 
Port Collins, Prof. L. G. Carpenter. 
Georgetown, W. A. Jayne, M. D. 
Greeley, E. Bethe. 
Roeky Ford, F. Wutrous. 
CONNECTICUT. 
*Hartiord, Wm. R. Matson. 
New Hartford, Wm. Goodwin. 
Southington, Luman Andrews. 
Voluntown, Rev. E. Dewhurst. 
Dakora. 
Brookings, Prof. Lewis McLouth. 
Davenport, J. W. Leech. 
Gallatin, 8. J. Pound. 
Garden City, W. Newell. 
Goddard, Mrs. M. F. Goddard. 
"Grand View, J. F. Angus. 
"Highmore, W. R. McDowell. 
Rimball, A. 8. Stuver. 
England City, E. S. Clough. 
Parkston, John J. Swartz. 
epeartish, J, H. Warren. 
Spring Lake, A, Gould. 
Webster, Arthur Betts. 
Wokey, G. W. Frink. 
Woonsocket, L. O. Libbey. 
“ DELAWARE. 
Sewark, Prof. Geo. A. Harter. 
Kirkwood, Wm. Carnagy. 
District or CoLumBiA. 


Mtributing Reser y oir 
Creek Bridge 
8 FLoripa. 
prings, E. P. Tebeau. 
Chas. E. Robins. 
(Meade, A. H. Adams. 


eiving Reservoir 


Aqueduct. 


Service. 
V eather Caddo Creek, BP. Leming, M. D. 


Washington 


Rockford, T. D. Robertson. 
\Sandwich, Dr. N. E. Ballou. 
/South Evanston, Dr. M. D. Ewell. 
Springfield, Illinois Weather Service. 
Sycamore, Roswell Dow. 
Windsor, A. H. Hateh. 

INDIANA. 
Butlerville, C. F. Hole. 
Dana, J. E. Wright. 
|Huntertown, J. E. Hunter. 
Jeffersonville, J. C. Loomis. 
*Laconia, Lafe Crozier. 
La Fayette, Indiana Weather Service. 
Mauzy, Elwood Kirkwood. 


'New Providence, Prof. E. S, Hallett. 


'*Point Isabel, Jas. F. Hood, 

Salem, J. W. May. 

‘Sealesville, Urias Wilson. 

/Sunman, B. F. Ferris. 

| Vevay, Prof. Chas. Boerner. 
INDIAN TERRITORY. 


*" Jimtown, M. M, Yeakley. 

Iowa. 

'#Albion, Enoch Lewis 

Amana, Conrad Schadt. 

|Ames, J. Rush Lincoln. 

Bancroft, H. N. Renfrew. 

|Blakeville, James Rogers. 

\Cedar Rapids, H. D. Olds. 

Clarinda, A. 8. Van Sandt. 

'*Clinton, Luke Roberts. 
Cresco, Gregory Marshall. 
Cromwell, Harry C. Harrison. 
Denmark, G. B. Brackett. 
Des Moines, Adolphus Voegeli. 
Dunkerton, J. W. Boyle. 
‘Dysart, Jos. Dysart. 
/Elkader, J. N. Hamilton. 
|Fayette, Upper Lowa University. 
|Fort Madison, Miss L. A. McCready. 
Gillett, H. L. Pierce. 
\Gleuwood, Seth Dean. 
\Glenwood, A. Schappel. 
\Grinnell, Prof. 8. J. Buck. 
Hampton, E. C. Grenelle. 
|/Humboldt, Miss Florence Prouty. 
|Independence, Emil F. Wiilfke. 
Lowa City, Prof. A. A. Veblen. 
\Iowa City, lowa Weather Service. 
‘Logan, Mrs. M. B. Stern. 
Manson, W. L. Thompson. 
|Maquoketa, A. B. Bowers. 
|Monticello, H. D. Smith. 


seudall Green, Deaf & Dumb Institute. Mount Pleasant, Dr. Max E. Witte. 


Mount Vernon, Prof. Alonzo Collin. 
|Muscatine, J. P. Walton. 

\Osage, G. D. Pattingill. 

Osceola, F. M. Kyte. 

\Oskaloosa, Joseph Boyd 

"Oskaloosa, O. H, Avey. 

Sac City, Dr. Caleb Brown. 


| Place of observation and observer. 
Iowa--Continued. 
'*Smithland, Dr. Chas. W. Rice. 
Vinton, T. F. MeCune. 
‘Washington, Wm. A. Cook. 
|Wesley, Wm. Ward. 
KANSAS. 
Allison, John J. Cass. 
Bendena; G. Campbell. 
*Cawker City, A. G. Alrich, 
*Colby, C. E. Bennett. 
Cunningham, E,. Shaw. 
Elk Falls, Dr. A. C. Williams. 
*Emporia, Prof. J. H. Dinsmore, Jr. 
Englewood, C, D. Perry. 
*Gibson, C. M. Bell. 
Globe, Wm. Featherston. 
Havensville, L. W. Dennen. 
Independence, J. M. Altaffer. 
La Harpe, Isaac S. Coe. 
*Lawrence, Prof. F. H. Snow. 
Lebo, C. W. Burnet. 
Leoti, L. C. Vickrey. 
*Manhattan, C. P. Blachley. 
*Manhattan, F. J. Rogers. 
Morse, R. P. Edgington. 
|Salina, J. H. Gibson, 
Santa Fe, Jndge A. P. Heminger. 
Sedan, J. W. Goodell. 
Topeka, Kansas Weather Service. 
{Tribune, S. B. Jackson. 
Wakefield, Wm. P. Cochran. 
| Wellington, John H. Wolfe. 
| Yates Centre, F. R. Gray. 
KENTUCKY. 
Ashland, J. M. Ferguson. 
Bernstadt, John Planta. 
Bowling Green, M. H. Crump. 
Falmouth, F. G. Held. 
Frankfort, E. C. Went. 
Lexington, V. E. Muncy. 
Louisville, Kentucky Weather Service. 
Madisonville, T. J. Gill. 
Millersburgh, C. Pope. 
Mount Sterling, H. C. McKee. 
Owensborough, Watkins & Carter. 
Owenton, J. 8. Cox. 
Pellville, Oscar Haynes. 
Richmond, Prof. O. A. Kennedy. 
Shelbyville, H. W. Prissler. 
South Fors, A. B, Gilbert. 
LOUISIANA, 
Cameron, Hon. J. P. Henry. 
*Convent, Prof. F. Greene. 
Crowley, A. B. Goodrich. 
\Franklinton, M. Babington. 
'Grand Coteau, Rev. C. M.Widman, 
Houma, H. F. Belanger. 
|Liberty Hill, E. A. Crawford. 
Luling, F. M. Rogers. 
Mandeville, Hon. Alex. Baird. 
Marksville, Leon Molenar. 
Mount Airy (near), Dr. L. D. Chauff. 
New Iberia, Mrs. J. A. Gilbert. 
New Orleans, Louisiana W eather Service. 
*Port Eads, Mrs. C. L. Kleinpeter. 
Port Eads, Miss Mattie Lawes. 
Vidalia, L. P. Ault. 
MAINE. 
‘Bar Harbor, Joseph Wood. 
Cornish, Silas West, 
“Gardiner, Henry Richards, 
'*Kent’s Hill, W. C. Strong. 
Orono, Prof. M. Fernald. 
MARYLAND. 
|Barren Creek Sp’gs, Albert E. Acworth 
Cumberland, E. T. Shriver. 
Fallston, Prof. G. G. Curtis. 
‘Frederick, McClintock Young. 
Gaithersburgh, John T. De Sellum. 
\Galena, Henry Parr. 
'*Gampbrill’s, J. E. Moque. 
\Great Falls, Washington Aqueduct. 
Jewell, Jos. Plummer. 
‘MeDonogh, McDonogh Institute. 
'M’t St. Mary’s, M’t St. Mary’s College. 
"Woodstock, Woodstock College. 
MASSACHUSETTS. 
Amherst, Miss 8. C. Snell. 
|Amherst, Massachusetts Agricultural 
| Experimental Station. 
Hill, Rey. A. K. Teele. 
'Blue Hill Observatory, A. L. Rotch. 
Cambridge, Harvard College Obs’y. 


Place of observation and observer. 
Deerfield, Rev. A. Hazen. 
Dudley, Conant Observatory. 
Fall River, C. V. 8. Remington. 
Heath, B. B. Cutler. 
Holyoke, J. W. Doran. 
Leicester, Arthur Kendrick. 
New Bedford, Thomas R. Rodman. 
Newburyport, F. V. Pike. 
North Billerica, C. H, Kohlrausch. 
Provincetown, John R. Smith. 
Royalston, Miss Lizzie W. Chase. 
Somerset, Elisha Slade. 
Taunton, E. U. Jones, M. D. 
Westborough, G. 8. Newcomb. 
Williamstown, Williams College Obs’y. 
Worcester, J. B. Hall. 
MICHIGAN, 
Benton Harbor, A. J. MeCave. 
Berrien Springs, F. A. Zerby. 
Birmingham, 8. Alexander. 
|Harrisville, Dr. D. W. Mitchell. 
Hudson, Major A. H. Boies. 
Kalamazoo, W. A. Black. 
Lansing, Dr. H. B. Baker. 
Lansing, Michigan Weather Service, 
Marshall, G. H. Greener, M. D. 
Mottville, J. A. Hartzler. 
Thernville, John 8. Caulkins. 
Traverse City, 8S. E. Wat. 
Ypsilanti, J. C. Bemiss. 
Ypsilanti, C. 8. Woodard. 
MINNESOTA. 
Le Sueur, L. B. Davis. 
Minneapolis, Wm. Cheney. 
*Minneapolis, Prof. W. A. Pike. 
Northfield, Minnesota Weather Service. 
MISSISSIPPI, 
*Agricultural College, B. W. Kilgore. 
Kosciusko, L. Heyman. 
Louisville, B. T. Webster. 
*Macon, A. T. Dent. 
Alto, W. H. Hill. 
Pearlington, C. D. Kock. 
Pontotoc, C. W. Bolton. 
Summit, J. N. Teunisson. 
University, Mississippi Weather Service. 
/Waynesborough, W. 8. Daries. 
MISSOURI, 
*Conception, Rev. Fr, Paul. 
|Excelsior Springs, A. Reinisch, 
‘Fayette, Prof. T. Berry Smith. 
|\Frankford, W. W. Vermillion. 
\Grand Pass, E, R, Graham. 
|Lakenan, C. Ayres. 
|New Frankfort, G. W. Hawkins. 
\Ozark, J. J. Brown. 
|Pieree City, J. J. Spilman. 
Princeton, Wm. Hirons, 
|St. Louis, Missouri Weather Service. . 
| Warrenton, Prof. J. H. Frick. 
MONTANA. 
|Sheldon, P. J, Bond. 
| Virginia City, Eugene Stark. 
NEBRASKA. 
|Ansley, P. Fowlie. 
\*Creighton, Geo. Roberts. 
Crete, Nebraska Weather Service. 
Culbertson, G. D. Carrington. 
\*David City, John R. Townsend. 
|De Soto, Chas, Seltz. 
\*Fairbury, Dr. I. Humphrey. 
| ‘alls City, A. B. Newkirk. 
Fremont, Isaac E. Heaton. 
|Genoa, Geo. S. Truman. 
Hay Springs, Wm. Waterman. 
‘Kimball, Wm. G. Barton. 
Lincoln, University of Nebraska. 
Marquette, John Ellis, 
North Loup, M. B. C, True. 
Syracuse, P. W. Risser. 
Tecumseh, W. L. Dunlap. 
Weeping Water, G. Treat. 
NEVADA. 
*Carson City, Chas. W. Friend. 
Carson City, Nevada Weather Service. 
New HAMPSHIRE. 
Antrim, Frank W. Palmer. 
Berlin Mills, Q. A. Bridges. 
Concord, W. L. Foster. 
Nashua, Chas. H. Webster. 
North Sutton, C. E. Hosmer, 
Shaker Village, N. A. Briggs. 


BS 
¥ 
>, 
4 
\' 
wh. 
4 


a" 
¥ 


List of voluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports for the Monthly Weather Review—G 1 


Place of observation and observer. 
New Hampsnire—Continued. 
Belmont, ) 
Bristol, | Lake Wini piseogee 
Lake Village, Cotton and Woollen 
Weir's Bridge, Manufacturing Co. 
Wolfeborough, |} 
New JERSEY. 
Beverly, C. F. Richardson. 
Clayton, W. T. Wilson. 
Egg Harbor City, H. Y. Postma. 
Jersey City, Wright Babcock. 
Moorestown, Thos. J. Beans, 
New Brunswick, New Jersey 
Readington, John Fleming. 
South Orange, Dr. W. J. Chandler. 
*Vineland, Dr. O. H. Adams. 
New MEXxIco. 
Coolidge, B. 8. Mullin. 
Gallinas Spring, J. E. Whitmore. 
Las Vegas, F, W. Chattield. 
New 
Angelica, J. P. Slocum. 
Ardenia, Riehard B. Arden. 
*Auburn, Geo, Casey. 
Barnes’ Corners, W. C, Fawdrey. 
Boyd’s Corners, Thomas Manning. 
*Brooklyn, Prof. W. C. Peckham, 
Canton, Henry Priest. 
Constableville, R. Sanford Miller. 
Cooperstown, G. Pomeroy Keese. 
Eden, W. P. Hunt. 
Elmira, Gerity Brothers. 
Factoryville, T. P. Yates. 
Fleming, Robt. Warwick. 
Friendship, Jesse D. Rogers. 
Geneva, Mrs. N. 8. Yates. 
Hess Road Station, C. H. Spaulding. 
Humphrey, Chas. E. Whitney. 
Ilion, G. A, Trowbridge. 
Ithaca, Cornell University. 
Ithaca, New York Weather Service. 
‘Johnstown, W. 8. Snyder. 
Kingston, H. A. Stone. 
Le Roy, Prof, F. M. Comstock. 
Lowville, W. Hudson Stephens, 
Middleburgh, F. X. Straub. 
Newfane, F. B. Clark. 
*New York, Central Park Observatory. 
Nineveh, W. J. Barnett. 
North Hammond, C. A. Wooster. 
*North Volney, J. M. Patrick, 
Number Four, Chas. Fenton. 
Paimyra, L. D. Cummings. 
Pendleton, W. D. Lovell. 
Penn Yan, Geo. R. Young. 
Perry City (near), W. H. Jeffers. 
Potsdam, Peter Vilas; G. W. F. Smith, 
Queensbury, DeWitt C. Jenkins. 
Salem, W. W. Hance. 
Saranac Lake, Jas. P. Mills. 
Savona, M. 8, Collier, M. D. 
Setauket, Selah B. Strong. 
Somerset, J. W. Thurber. 
South Canisteo, J. E. Wilson. 
South Kortright, D. Sharpe, 
Utica, Thomas Birt. 
Vermillion, E, B. Bartlett, 
*Waddington, Jos. Graves, 
Wedgewood, O. F. Corwin. 
White Plains, Prof. O. R. Willis. 
CAROLINA. 
Asheville, Dr. Karl von Ruck. 


Veather 


Place of observation and observer. 
Nortu CaroLina— Continued, 
Chapel Hill, Prof. J. W. Gore. 
Hot Springs, Dr. W. F. Ross. 
Lenoir, Dr. R. L. Beall. 
Raleigh, Thos. C. Harris. 


Raleigh, NorthCarolina W eather Service. 


Statesville, W. A. Eliason. 
Weldon, T. A. Clark. 
Onto. 

Bellevue, Wm. Sheffleld. 
Cleveland, G. A. Hyde. 
College Hill, John W. Hammitt. 
Collinwood, Wm. Smeed. 
Columbus, Ohio Weather Service. 
Demos, B. B. Ault, 
Elyria, C. W. Goodspeed. 
Garrettsville, 8. M. Luther. 
Gracey, H. M. Scott. 
Jacksonborough, Dr. J. B. Owsley. 
Kenton, L. J. Demarest. 
Lordstown, W. 8. Dean. 
Napoleon, Dr. T, C. Hunter. 
*New Athens, T. M. Sewell. 
North Lewisburgh, H. D. Gowey. 
*Portsmouth, Dr. D. B. Cotton. 
Ruggles, Peter Bowman. 
Tiffin, Rev. T. H. Sonedecker. 
Wauseon, Thos. Mikesell. 
Westerville, Prof. John Haywood. 
West Milton, Luke 8. Motte. 
Yellow Springs, Chas. W. Rice. 
ORFGON. 
Albany, John Briggs. 
Bandon, Geo, Bennett. 
*East Portland, Dr. Geo. Wigg. 
Eola, Thos. Pearce. 
MeMinnville, Prof. W. J. Crawford. 
Mount Angel, Rev. F. Barnabas Held. 
‘Tillamook, A. P. Wilson. 

PENNSYLVANIA. 
| Altoona, Chas. B. Dudley, M. D. 
Blooming Grove, John Grathwohl. 
Catawissa, Robt. M. Graham. 
Corry, Wm. Loveland. 
Drifton, H. D. Miller. 
Dyberry, Theo. Day. 
East Brook, L. E. Stunkard. 
Easton, Dr. J. W. Moore. 
Edinborough, C. F. Sweet. 
Franklin, Joseph Bell. 
Germantown, Thos, Meehan. 
Grampian Hills, Nathan Moore. 
Haverford, H, V. Gummere. 
Le Roy, Geo. W. 'T. Warburton. 
Meadville, David Logan. 
Meshoppen, Stephen 8. Jenkins. 
Mount Joy, E. M. Allen. 
Nisbet, J. 8. Gibson, 
Philadelphia, Pennsylvania 
Philipsburgh, G. F. Dunkle, 
Pleasant Mount, J. D. Brennan. 
J. L. Heacock, 
Reading, ©. M. Dechant, 
Salem Corners, T. B. Orchard, M. D. 
State College, Agricultural Experi- 

mental Station. 

Troy, M. Gustin. 
Wellsborough, Hiram D. Deming. 
West Chester, Dr. Jesse C, Green. 
Westtown, Wm. F. Wickersham. 


[Service. 
Weather 


Place of observation and observer, 
CAROLINA. 


Aiken, Dr. W. H. Geddings. 
Cedar Springs, J. T. Bayerly. 


Place of observation and obgersm 
VirGInia— Continued, 
University of Va., James Wearmougy 


(vice. *Variety Mills, J. H. Micklem, 


Columbia, South Carolina Weather Ser- Wytheville, Howard Shriver, 


*Conway, J. G. Rogers. 
Kirkwood, Colin Macrae. 
Statesburgh, Dr. W. W. Anderson. 
TENNESSEE. 
Ashwood, Rev. C. F. Williams, 
*Austin, P. B. Calhoun. 
Milan, Dr. M. D. L. Jordan. 
Nashville, State Bourd of Health. 
Riddleton, F. K. Fergusson. 
TEXas. 
Austin, Oscar Samostz. 
Baird, D. Richardson. 
Bear Creek Ranche, W. H. Potter. 
Belton, E. A Sterling. 
Brazoria, H. Stevens. 
Brenham, J. G. Sloan. 
Brownwood, J. F. Mayo. 
*Cedar Hill. J. P. Berry. 
Cleburne, P. J. Norwood. 
College Station, Prof. J. H. Kinealy. 
Colorado, Fred R. Blount, 
Columbia, J. 8. Rogers. 
Comanche, E, U. Wiesendanger. 
Corsicana, E. L. Gibson. 
Corsicana, W. H. Hamilton. 
Decatur, H. D. Donald. 
Forestburgh, J. N. Morris. 
Fort Worth, Whit Dryden. 
Gallinas, Lum Woodruff. 
Galveston, Texas Weather Service. 
Granbury, E. H. Snider. 
Houston, A, Hutchinson. 
Huntsville, G. Buckingham. 
Ingersoll, E. T. Page, 
La Grange, Jos. Cottam. 
Lampasas, Dr. C. M. Ramsdell. 
Longview, G. W. Krech. 
Luling, W. H. Rather. 
Mesquite, Silas G. Lackey. 
Mexia, Chas. F. Mercer. 
New Braunfels, Paul Wipprecht. 
New Ulm, C. Runge. 
Silver Falls, C. M. Tilford. 
Snyder, A. C. Wilmeth. 
*Tyler, C. E. Wood. 
Victoria, W. S. Chimett. 
Waco, W. H. Godber, 
UTAH. 


*Lake Park, F. Blume. 


VERMONT. 
Brattleborough, W. H. Childs. 
Burlington, W. B. Gates. 
*Coventry. W. H. Tibbetts. 

East Berkshire, H. B. Lovering. 
Lunenburgh, Dr. Hiram A, Cutting. 
"Manchester, Rev. E. P. Wild. 
Middlebury, 8. Holton. 

*Newport, M. B. Trasher. 

Saint Johnsbury, F. Fairbanks. 
Strafford, H. F. J. Seribner. 

VIRGINIA, 

Bird’s Nest, C. R. Moore. 
*Christiansburgh, H. D. Walters. 
Dale Enterprise, L. J, Heatwule. 
Marion, A. T. Lincoin. 
Petersburgh, Jas. M. Colson, Jr. 
Spottsville, B. W. Jones. 
Summit, J. R. Sim. 


WASHINGTON TERRITORY, 
Blakeley, R. M. Hoskinson, 
*Tacoma, E. N. Fuller, 

Vushon, Mrs. ©. B. Carpenter, 
West 
Clarksburgh, R. T. Lowndes, 
Hartmonsville, W. C. Tabb, 
Middlebrook, 8. F. H. Hewit, 
Parkersburgh, T. G. Field, 
Rockport, R. D. J. Echols, 
Tyler Creek, F. M. Swann, 
*White Sulpher Springs, T. Surbep 
WISCONSIN, 
Cadiz, B. C. Curtis. 
Delavan, George L. Collie. 
Embarrass. J. E. Breed. 
Fond du Lae, J. C. Wedge. 
Fredonia, B. H. Meyer. 
Glasgow, Henry M. Crombisc, 
Lincoln, A. J. Loose. 
Madison, Washburn Observatory, | 
Manitowoe, Miss Clasina Lips, 
Oshkosh, Prof. W. N. Mumper, 
Waucousta, G. H. Yapp. 
*Weston, R. R. Wilkinson, 
FOREIGN. 
Burnside, 8. A., Dr. C, J. Hering, 
Grand Turk, W. Indies, Geo.'l, 
Guanajuato, Mexico, Met’! Obs’y, 
Hamilton, Bermuda, General 
Hastings. 
Killisnoo, Alaska, Jos. Zuboff, 
Leon, Mexico, Prof. M. Leal. 
Mazatlan, Mexico, Leon P. Acosta, 
Mexico, Mexico, Meteorological 
Monterey, Mexico, Dr. Wm. De Ryn 
*Montreal, Quebec, C. H. McLeod, 
New Westminster, B.C.,Capt, A. 
Port au Prince, Hayti, Prof. 1. Scher 
*Pueblo, Mexico, Catholic Institute 


Zacatecas, Mexico, Jose A. y Borrilj 
New observers, February, 1880, 
Butler, Ala., B. F. Gilder, 
Greensborough, Ala., M. H. Yerby, 
Elkmont, Ala., D. J. Moore. 
San Bernardino, Cal., A. K, Holt, 
Denver, Colo., Rev. Wm. Forstall, Sj 
De Smet, Dak., T. H. Ruth. 
Diamond, Ga., Wm. Kimzey. 
Webster, Lowa, C. M. Trumbauer, 
Bonnieville, Ky., W. K. Jameson, 
Willow Springs, Mo., J. A. Key. 
Kennedy, Neb., Mrs. M. G. Ericksam 
Embudo, N. M., Geo. E. Curtis, 
Lyons, N. Y., Dr. M. A. Veeder, 
Mt. Pleasant, N. C., H. L. T. Lada 
Southern Pines,N.C., Prof. E. A. Mati 
Wake Forest, N.C., Prof. E.G. Beckwit 
Washington, N. C., J. M. Gallagheng 
Morgantown, N. C., P. P. Lorbachaj 
Kent, Ohio, P. W. Eigner. (Shelly 
Aqueduct Tower, (Lagonia).Pa,, 
Tuscarora, Pa., R. J. Micky. 
Petersburgh, Pa., J. E, Rooney, 
Brewer's Mine, 8. C., L. Woeltze, 
Austin, Tex., Q. C. Smith, M. D. 
La Logia, Mexico, H. Patrick. 
Topolobampo, Mex., Lilian Whitelil 


Military posts from which meteorological reports were received, through the Surgeon General of the Army, in time to be used in the preparation of the Month 
Weather Review for February, 1889. 


Alabama. 
Mount Vernon B’ks. San Diego Barracks, 
Arizona, Colorado. 


Crawford, Fort. 
Lewis, Fort. 
Logan, Fort. 
Lyons, Fort. 
Connecticut 
Trumbull, Fort. 
Dakota. 


Apache, Fort. 
Bowie, Fort. 
Huachuea, Fort, 
Lowell, Fort. 
McDowell, Fort. 
Mojave, Fort. 
San Carlos. 
Verde, Fort. 
Whipple Barracks, Bennett, Fort. 
Arkansas. Buford, Fort. 
Hot Springs. Meade, Fort. 
Little Rock, Barracks, Pembina, Fort. 
California. Randall, Fort. 
Alcatraz Island. Sisseton, Fort. 
Angel Island. Sully, Fort. 
Benecia Barracks. Totten, Fort. 
Bidwell, Fort. Yates, Fort, 
Gaston, Fort. Florida, 
Mason, Fort. Barrancas, Fort 
Presidio of San F. 


California—Cont’d. Idaho 


A, Lincoln, Fort. 


Saint Francis B’ks, 


Boisé Barracks. 
Sherman, Fort. 
lllinois. 


Sheridan, Fort. 
Indian Territory. 
Gibson, Fort. 
Reno, Fort. 


Maryland. 

McHenry, Fort. 
Massachusetts. 

Springfield Armory. 
Rock Island Arsenal. Warren, Fort. 

Michigan. 
Brady, Fort. 
Mackinac, Fort. 
Wayne, Fort. 


Nebraska—Cont’d, 
Omaha, Fort 
Robinson, Fort. 
Sidney, Fort. 

Nevada. 
*Fort Halleck 
McDermitt, Fort. 
New Mexico. 
Bayard, Fort. 


Supply, Fort. , Minnesota. Seldon, Fort. 
Kaneas. Snelling, Fort. Union, Fort. 
Yays, Fort. Missouri. Wingate, Fort. 
Leavenworth, Fort. Jefferson Barracks New York. 
Montana. Columbus, Fort, 


Leavenworth Prison. 
Riley, Fort. 


Kentucky. 

Louisiana. Missoula, Fort. 
Jackson Barracks. Poplar River, Fort. 
Maine. Shaw, Fort. 


*Kennebee Arsenal. 
*Preble, Fort. 


Assinaboine, Fort. 
Custer, Fort. 


Nebraska. 
Niobrara, Fort, 


David's Island, 
Hamilton, Fort. 
Madison Barracks. 
Niagara, Fort. 


Porter, Fort. 
Schuyler, Fort. 
Wadsworth, Fort. 
Watervliet Arsenal 


New York—Cont’d. 
West Point M. A. 
Willett’s Point. 


Columbus Barracks. 


Klamath, Fort. 
Pennsylvania. 
Allegheny Arsenal. 
Frankfort Arsenal. 
Rhode Island. 
Adams, Fort. 


Bliss, Fort. 

Brown, Fort. 

Clark, Fort. 

Concho, Fort. 

Davis, Fort. 
Plattsburgh Barracks, Eagle Pass, Camp. 
Elliott, Fort. 
Hancock, Fort. 
Melntosh, Fort. 
Pena Colorado, Camp. 


Texas—Contt 
Ringgold, Fort, 
San Antonio, Post# 

Utah 
Du Chesne, Fort, 
Douglas, Fort, 
Virginia. 
Monroe, Fort. 
Myer, Fort. 

Washington Tet 
Spokane, Fort, 
Townsend, Fort 
Vancouver, Fort 
Walla Walla, Fort 

Wyoming. 
Bridger, Fort. 
D. A. Russell, Fort 
Laramie, Fort. 
McKinney, Fort. 
Pilot Butte, Camp. 
Sheridan, Camp. 
Washakie, Fort. 


Ohio. 


Oregon. 


Texas. 
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